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Abstract

while preserving traditional authenticity remain critical.

Indonesia has plant-based traditional medicine (herbal) that is hereditary and believed to be used for disease therapy
and prevention. The well-known of this traditional medicine is jamu, which has a long history of making, and now,
some have limitedly explored their benefits on health scientifically. Traditional herbal drinks are part of jamu and are
usually consumed as beverages for leisure and refreshment; in addition, they are hereditary believed to have many
health benefits. The health efficacy of these herbal drinks is still poorly explored scientifically. This review explores

the diversity, preparation methods, and health benefits of the most popular Indonesian traditional herbal drinks,
mainly in Java Island, including kunyit asam, beras kencur, sinom, wedang uwuh, wedang jahe, and wedang pokak.
Combining a literature review with field observations, it highlights key bioactive compounds such as curcumin,
gingerol, and brazilin, known for their antioxidant, anti-inflammatory, and antimicrobial properties. The study uniquely
integrates traditional knowledge with insights into modern processing techniques, such as ultra-high temperature
processing by small-scale enterprises, and examines their cultural and historical significance. By addressing the limited
scientific exploration of these drinks’ health benefits, this paper bridges the gap between traditional practices and sci-
entific validation, contributing to the global understanding of functional beverages. Modern adaptations, includ-

ing ultra-high temperature processing by small-scale enterprises, have enabled wider distribution and commercializa-
tion of herbal drinks. However, challenges such as maintaining bioactive compound integrity and scaling production
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Introduction

Indonesia that is considered as a mega diversity country
[1] due to its highly diverse plants, animals, and micro-
organisms, is rich in medicinal plant resources. There
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are officially regulated 283 plant species for herbal medi-
cine [2]. Hereditary, Indonesia has a traditional medicine
called jamu (originating from the Javanese language) [3],
which is made mainly from the herbs available abun-
dantly in this country. Jamu is an indigenous Indonesian
traditional medicine similar to Ayurveda in India and
Zhongyi in China, that has been practiced for centuries
from generation to generation to promote and maintain
health, also treat diseases. Culturally, women consume
more jamu than men, and this culture is institutionalized
among communities [3] because of the belief that jamu
has more beneficial health benefits for women than men.
The word jamu comes from the ancient Javanese djampi,
which means treatment, and oesodo, which means health
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[4]. Jamu is believed to be a healthy drink, traditionally
used to maintain health, increase immunity, and treat
sore throat, fever, headache, cough, nausea, lack of appe-
tite, and aches. Jamu drinks such as beras kencur, kunyit
asam, sinom, wedang jahe, wedang pokak (Fig. 1), and
wedang uwuh (Fig. 2) are now popular as herbal drinks
to increase health performance, and they are no longer
fully associated with jamu. This review focuses on these
popular herbal drinks. Based on the processing, these
products are classified as herbal drinks that involve infu-
sion or boiling the fredh herbs. Chandrasekara and Sha-
hidi [5] defined herbal beverages can be made by infusion
or boiling fresh or dried herbs, including leaves, flowers,
seeds, unripe fruits, and roots.

During the COVID-19 pandemic, some people used
jamu to treat COVID-19 infected patients [6]. During
this pandemic period, the demand for popular tradi-
tional herbal drinks increased sharply. Indonesian peo-
ple believe that these drinks contribute to increase the
immune system; therefore, herbal drink consumption is
believed to prevent COVID-19 infection [7]. Scientific
studies suggest that bioactive compounds in jamu, such
as curcumin and gingerol, may provide antioxidant and
anti-inflammatory benefits. Public preference for these
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drinks over chemical-based medicine is driven by their
perceived safety and cultural acceptance.

Traditional herbal drinks are made simply by boil-
ing the herbs using kitchen utensils made from stone
and burnt clay. Before boiling, the herbs are sometimes
ground by using traditional stone pounders (lumpang
or cobek-ulekan, Fig. 3) or slicing and then boiling in
ceramic pots or pottery called gerabah (Fig. 3). Currently,
modern processing uses blenders for grinding and stain-
less-steel cooking pots for boiling.

In the past, herbal drinks as part of jamu were sold in
bottles as jamu gendong (jamu peddler) by women. Gen-
dong means the bottles of jamu are put in the back dur-
ing selling. Jamu gendong is liquid jamu, which is stored
in bottles. The bottles of jamu are put in bamboo baskets
and slung on their backs (Fig. 4). Jamu gendong is found
in many regions of Indonesia [3]. The shift from con-
sumption of jamu gendong as a healthy drink to modern
herbal drinks makes the jamu gendong sellers are rarely
found. Nowadays, herbal drinks, including jamu, are sold
by using pushed carts (Fig. 4). Herbal drinks are sold in
glasses or sometimes in bottles in case the consumers
need to refill. In the past, before the glasses were intro-
duced, jamu drinks were sold in coconut shells. Some

Wedang Jahe Wedang Pokak

Fig. 1 Popular Indonesian traditional herbal drinks (personal documentation)

| Serving by brewing

The herbs (right) and rock sugar (left)

Herbs sold in packaging

Wedang Uwuh

Fig. 2 Popular Indonesian traditional herbal drink wedang uwuh, the appearance, serving by brewing, and its ingredients (personal documentation)
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(©)

Fig. 3 Stone pounder lumpang (a) and cobek-ulekan (b) for grinding the herbs and ceramic pot (gerabah) (c) for boiling traditional herbal drinks

(personal documentation)

(b)

Fig. 4 Serving herbal drinks by using coconut shell (a), selling by bottles in the bamboo basket (b) (personal documentation), and using a pushed
cart () [8]

jamu gendong sellers still preserve this tradition. Most
of the traditional herbal drinks are processed by house-
hold and small-scale enterprises. The herbal drinks are
packaged in individual bottles. The appearances of these
drinks are shown in Figs. 1 and 2. The main herb ingredi-
ents are shown in Fig. 5. All herbal drinks use palm sugar
and/or cane sugar to give sweet sensation and to mask
unpleasant aroma and tastes.

Currently, some Indonesian traditional herbal drinks
are produced mainly by household and small-scale enter-
prises, and some are limitedly produced by large-scale
industries with modern processing such as the combi-
nation of ultra-high temperature and aseptic packaging.
The herbal drink production by household and small-
scale enterprises is a transition from traditional into
modern processing. The traditional utensils shown in
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Fig. 3 are replaced by kitchen utensils that are currently
widely used such as blender to replace lumpang and
cobek-ulekan (Fig. 3) and pan to replace ceramic pot (ger-
abah) (Fig. 3). The production by household and small-
scale enterprises is not yet standardized and modern
processing principles have not been applied. Therefore,
the products have some limitation such as short shelf-life
and inconsistent quality. Meanwhile, the production in
large-scale industries is standardized but the efficacy of
health benefits by modern processing also has not been
scientifically explored.

This review explores limited scientific exploration of
the most popular traditional herbal drinks, including
kunyit asam, beras kencur, sinom, wedang jahe, wedang
uwuh, and wedang pokak. The discussion is enriched by
scientific evidence of the herbal drink’s ingredients and
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Yellow Mangosteen Pandan Leaf Bay-Leaf Young Tamarind Leaf
(Asam Kandis) (Daun Pandan) (Daun Pandan) (Daun Asam Jawa)
(Garcinia (Pandanus (Syzygium polyanthum) (Tamarindus indica)
Xxanthochymus) amaryllifolius)
Javanese Cardamom Cinnamon Aromatic Ginger Turmeric (Kunyit)
(Kapulaga) (Kayu Manis) (Kencur) (Curcuma longa)
(Amomum compactum) (Cinnamomum (Kaempferia galanga)
burmanii)
Nt B | | l
| T T 2w B x0T B
Sappan Wood Lemongrass Curcuma (Temulawak) White Rice (Beras)

(Kayu Secang) (Serai) (Curcuma xanthorrhiza) (Oryza sativa)
(Caesalpinia sappan L.) (Cymbopogan citratus)

Tamarind Fruit Pulp Emprit Ginger Nutmeg (Pala) Clove (Cengkeh)
(Asam Jawa) (Jahe Emprit) (Myristica fragrans) (Syzygium aromaticum)
(Tamarindus indica) (Zingiber officinale Var.

Amarum)

Kaffir Lime Leaf Rock Sugar Palm Sugar Cane Sugar
(Daun Jeruk Puruf) (Gula Batu) (Gula Merah) (Gula Pasir)
(Cytrus hystrix)

Fig. 5 Main herb ingredients for Indonesian traditional herbal drinks (personal documentation)
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by examining its cultural and historical description. This
review also integrates traditional knowledge with mod-
ern processing insights. Perhaps, this article will bridge
traditional practices and hereditary beliefs with scientific
validation that will contribute to the global understand-
ing of herbal drinks as functional beverages.

Method of review

This manuscript is a review article enriched with obser-
vation on the producers of herbal drinks at a household
scale. This observation had an Ethical Clearance from
The Ethical Clearance Committee on Health Sciences,
Faculty of Health Sciences, Universitas Brawijaya No.
1065/UN10.F17.10.4/TU/2024.

Observation on traditional herbal drink makers

Part of this review was based on the observations of
herbal drink processing in Malang Raya, East Java
(Fig. 6). The observations of processing were conducted
in 3 household scale enterprises that produced the 6
most popular herbal drinks, including kunyit asam, beras
kencur, sinom, wedang pokak, wedang uwuh, and wedang
jahe. The observations included every step in herbal
drink processing starting from raw materials to packag-
ing. The observations also included the ingredients and
formula. The precise ingredient composition of herbal
drinks is not shown because the formula is a confidential.
The characteristics of observed herbal drink makers are
shown in Table 1.

Literature review

The literature review was performed using Google
Scholar, PubMed, and institutional digital libraries, tar-
geting peer-reviewed articles published between 2001
and 2023. Keywords such as turmeric, tamarind fruit
pulp, tamarind leaves, aromatic ginger, sappan wood, gin-
ger, lemongrass, clove, cinnamon, curcuma, yellow man-
gosteen, bay leaf, cardamom, pandan leaves, lime leaves,
rice, nutmeg, jamu, kunyit asam, beras kencur, sinom,
wedang pokak, wedang uwuh, wedang jahe, traditional
herbal drinks, their health perception, bioactive com-
pounds, and functional beverages were used. Most of the
literature on these herbal drinks is from local scholarly
journals. Articles were included if they provided relevant
data on the health benefits, bioactive compounds, or pro-
cessing methods of the targeted drinks. Studies unrelated
to Indonesian herbal drinks or not available in full text
were excluded. Findings from observations and literature
were synthesized thematically, focusing on cultural prac-
tices, preparation techniques, and bioactive properties.
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The result of observations: Indonesian traditional herbal
drink processing and characteristics

In general, traditional herbal drink processing involves
slicing or grinding the herbs, mainly the rhizomes,
such as ginger, turmeric, curcuma, and aromatic ginger
(Table 2). The ingredients and processing of all herbal
drinks are based on observations in herbal drink makers
in Malang, Indonesia. Sometimes, the rhizomes are pre-
pared by coarse crushing, traditionally by using lumpang
and cobek-ulekan (Fig. 3). All the ingredients are boiled
with water with the defined composition based on the
formula, then filtered and cooled. The exception is in the
preparation of wedang uwuh, in which the processing
is only by brewing all of the dried ingredients with hot
water. Some traditional herbal drinks, such as wedang
jahe, wedang pokak, and wedang uwuh, are served in
warm condition. Table 2 presents the general processing
of each herbal drink and the ingredients.

The observations of traditional herbal drink makers
show that there are some variations in the formula, but
generally, the processing is almost similar. The exam-
ple of beras kencur and kunyit asam processing in one
household scale enterprise is shown in Figs. 7 and 8. The
processing in traditional makers is simple or not com-
plicated. Processing aims to extract the herbs that are
believed to contain beneficial health compounds. Sugar,
mainly palm sugar, is used for sweet taste and masking
undesirable flavors, such as bitterness and astringency
from the ingredients.

The distinctive preparation is found in wedang uwuh.
This herbal drink is simply prepared by brewing dried
herbs such as ginger, clove, cardamom, bay leaf, lime
leaf, and pandan leaf with boiled water in a glass (Fig. 2).
This drink is served by brewing all ingredients with hot
water to dissolve the taste and aroma of the herbs. The
word wedang means to drink, and uwuh means gar-
bage because the ingredients resemble dried leaf litter.
The color of wedang uwuh is red resulting from sappan
wood, which is rich in anthocyanin and easily dissolved
in hot water. This drink is strongly aromatic, originating
from pandan, lime, and bay leaves, as well as cardamom
and clove. The observed wedang uwuh maker prepared
the drink by boiling the ingredients and then filtered by
a cloth to have the filtrate. The filtrate is sold as wedang
uwuh. Wedang uwuh has 12 sensory attributes, including
bright red color, orange-brown color, herbal aroma, gin-
ger aroma, sweet taste, bland taste, bitter taste, spicy sen-
sation, warm sensation, warm after-feel, bitter aftertaste,
and spicy aftertaste [9].

In traditional herbal drink making, the formula, tem-
perature, and duration of boiling and grinding are
defined. There are some variations of herbal drink for-
mula among sellers that usually preserved hereditary
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Fig. 6 Location of traditional herbal drink processing observations in Malang Raya, East Java, Java Island, Indonesia
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Table 1 The characteristics of herbal drink makers at household scale enterprise
Herbal drink maker Product Production capacity Number of worker ~ Gender of the owner The
No source of
ingredients
1 Wedang jahe 100 L/month 2 Couple Local market
2 Beras kencur 30-50 L/month 1 Female Local market
Kunyit asam 30-50 L/month
Sinom 30-50 L/month
3 Wedang pokak 100 pack/month 1 Male Local market
Wedang uwuh 50 pack/month

in one family. Data in Table 2 is a generic formula com-
monly found in Indonesian society. People believe that if
the process is not appropriate, then their health benefits
will disappear. Traditionally, women have a role in jamu
making, while men are responsible for determining and
providing herbal ingredients. The tradition of jamu mak-
ing has a very long history. The evidence is the finding of
the artifacts of cobek and ulekan for grinding the jamu
in one archaeological site on Sindoro Mountain, Central
Java. Also, some ancient temples also have the relief of
jamu making and their utensils [4].

Building on the historical significance of jamu, the fol-
lowing sections explore the specific types of herbal drinks
reviewed, their preparation methods, and their bioactive
compounds, emphasizing the integration of cultural her-
itage and modern scientific understanding.

Kunyit asam is produced by boiling the ground and
turmeric together with tamarind fruit pulp. The color of
curcumin from turmeric is pH dependent, and the color
at acidic pH is bright yellow [10]. However, the color of
kunyit asam is brownish yellow because of palm sugar
(Fig. 1). The taste of this drink is sour, resulting from
tamarind, earthy, quite bitter, and slightly peppery spice
from curcumin. Currently, this herbal drink is also con-
sumed as a refreshing beverage [11].

Beras kencur has a slightly yellowish milky appearance
from ground aromatic ginger and ground roasted rice.
During storage, precipitation occurs because of the water
insolubility of its ingredients. The serving suggestion is
to shake the drink before consumption. The taste of this
drink is sweet, and warm, and has a slightly spicy flavor
from aromatic ginger. The roasted rice provides energy
from its nutritional compounds and contributes to the
desirable viscosity because the boiling process will gelati-
nize the rice starch. Beras kencur has sensory attributes
of sweet taste, warm sensation, and sweet aftertaste. The
sensory emotions produced by beras kencur are happi-
ness, enthusiasm, and good emotions. Beras kencur drink
should own several sensory profiles including warm sen-
sation and sweet taste [12].

Sinom is made from young tamarind leaves, yellow
mangosteen, and turmeric. Both have a sour taste and

contribute to the refreshing sensation of the drink. This
product has a bright yellowish-brownish color and low
viscosity. During preparation, the tamarind leaves are
boiled with turmeric and yellow mangosteen in which
the bioactive compounds might be extracted, and
contribute to the color and taste of the product. Palm
sugar also contributes to the brownish color and spe-
cific pleasant taste. The profiling study of Dwihindarti
[13] showed that there were 19 attributes of sinom
and kunyit asam, including sweetness, saffron specific
aroma, sourness, sourness aroma, saffron after fla-
vor, bitterness, texture/mouth feel astringent, texture/
mouth feel of viscosity, after feel astringent, after taste
sourness, orange color, brown color, and after taste
bitterness.

Wedang jahe and wedang pokak are usually served in
warm condition and have a spicy taste from ginger and
a brownish color. Both herbal drinks have similar ingre-
dients. Its main ingredient is ginger, which is warm and
spicy. Although ginger is the main ingredient for wedang
jahe, other ingredients are cinnamon, clove, Javanese car-
damom, pandan leaves, and cane sugar. The difference
between both is the use of turmeric and curcuma for
wedang jahe and lemongrass stalks, nutmeg, and palm
sugar for wedang pokak. Palm sugar contributes to the
darker color of wedang pokak. Wedang jahe has a high
intense ginger taste, reddish color, pungent and warm
sensation, warm after-feel, and pungent aftertaste [14].

Health benefits of herbal drink ingredients

Some of the herbs, such as ginger, turmeric aromatic
ginger, lemongrass, cinnamon, and nutmeg, used as the
main ingredients of traditional herbal drinks have been
studied intensively to explore their bioactive compounds
and health benefits. However, some have not been
explored deeply, such as sappan wood, tamarind pulp and
leaves, cardamon, nutmeg, pandan leaves, lime leaves,
bay leaves, and cloves. The literature on the bioactive
compounds and health benefits of the main ingredients
of traditional herbal drinks are summarized in Table 3.
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Washing and Grinding with water  Boiling plam sugar and  Adding the ground  Boling (+20 min; 97°C)
cleaning the using a blender tamarind pulp aromatic gingger to
aromatic ginger boiled palm sugar and

tamarind pulp

7

Beras kencur drink Filtering Adding powdered rice Adding salt Adding sugarcane
and gently stirring
Fig. 7 Atypical beras kencur making in a household industrial scale herbal drink maker (personal documentation)

, e’ D
Washing and slicing Grinding the sliced Heating palm sugar Adding ground turmeric
turmeric turmeric with water in  and tamarind pulp with into boiled palm sugar-

a blender water tamarind pulp

Kunyit asam drink Filtering Adding sugarcane and Boiling
salt, gently stirring (220 min; 99°C)

Fig. 8 Atypical kunyit asam making in a household industrial scale herbal drink maker (personal documentation)
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Turmeric (Kunyit, Curcuma longa)

Turmeric (Curcuma longa) is a Zingeberaceae family
[18] of medicinal plant in the form of rhizomes or an
empon-empon. The color of turmeric is yellow, thus it
is used as a natural coloring agent in cooking, which
is widely used in Indonesian traditional dishes such as
nasi uduk, tumpeng, fish or chicken curry, and season-
ings in various yellowish foods. Turmeric has a distinc-
tive taste as a spice, and this plant is easily cultivated
using its rhizomes. Turmeric is one of the most impor-
tant and long-known medicinal plants [81]. Turmeric
rhizome is widely used in medicine and has potential
as a treatment for various diseases, such as anti-inflam-
matory, antimicrobial, antirheumatic, antidiabetic,
antihepatotoxic, and anticancer agents. The rhizome
of turmeric contains various compounds, including
non-volatile curcuminoid bioactive compounds (cur-
cumin, dimethoxy, and bisdemethoxy-curcumin) and
compounds present in essential oils (mono- and ses-
quiterpenoids). The curcuminoids are used widely in
traditional,edicine and in foods as flavoring agent and
acrid condiments in Southeast Asia [15].

Curcuminoid extracts exhibit potent antioxidant, anti-
inflammatory, and antimicrobial activity when used
medicinally for the prevention and treatment of chronic
diseases. Curcuminoids are also potential therapeutic
agents in diseases such as atherosclerosis, neurodegen-
erative diseases, and certain types of cancer. In addition,
curcuminoids have been widely used as traditional medi-
cines, spices, and antiseptics in Southeast Asia. Thus, the
antioxidant and antimicrobial properties of curcuminoids
play a key role in preventing and treating chronic inflam-
matory diseases, and we derive these benefits from our
daily diet using turmeric as a spice or herbal medicine
[18]. Turmeric also contains a antioxidant protein with a
molecular weight of 34 kDa called -turmerin, which has
the ability to capture reactive oxygen species (ROS) [16].
Turmeric also contains a number of phenolic compounds
that have the ability to act as antioxidants and anticancer
[73].

Curcumin is a curcuminoid found in turmeric. Many
in vitro and in vivo studies have shown that curcumin
has a great potential to treat various inflammatory dis-
eases [15]. Turmeric or curcumin has important value as
a complementary therapy (additional) in metabolic syn-
drome [82]. Curcumin also plays a role in reducing ROS
(reactive oxygen species), increasing pro-apoptosis and
anti-inflammation, and reducing signaling for the regu-
lation of cancer cell growth. The combination of these
various roles is a result of turmeric as an anticancer [83].
Curcumin is a prospective compound for preventing
liver disorders related to oxidative stress. Treatment with
curcumin increased endogenous levels of antioxidants
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(ascorbic acid, glutathione peroxidase/GSH, superoxide
dismutase/SOD, and catalase/CAT) in the liver [15].

Tamarind (Asam Jawa, Tamarind indica) fruit pulp
Tamarind indica, sometimes known as tamarind, is a
tropical leguminous evergreen tree belonging to the Cae-
salpiniaceae subfamily of the Fabaceae family that can
be found throughout Southern Asia and Africa. Tama-
rind fruit pulp comprised 30-50% of the total fruit [84].
The tamarind fruit pulp is one of the ingredients used
in Indonesian cuisines, such as sayur asem and rujak, to
improve their taste and give a freshness effect [85]. Due
to its freshness effect, tamarind fruit pulp is one of the
essential ingredients to produce jamu. Tamarind fruit
pulp contains phytochemical compounds, such as sapo-
nins, alkaloids, and glycosides [19]; and flavonoids, such
as procyanidins, catechin, taxifolin, apigenin, luteolin,
and naringenin [20]. The bioactive compounds in tama-
rind fruit pulp have also and attractive attention in the
medical field due to their various pharmacological prop-
erties. The water extract of tamarind pulp has an analge-
sic effect in rats by triggering the opioidergic system in
both the peripheral and central nervous systems [20, 22].
In vivo studies showed that the flavonoid-rich tamarind
pulp extract revealed an inflammatory activity in various
metabolic inhibition pathways [20].

Tamarind (Asam Jawa, Tamarind indica) leaf
As much as 30% of tamarind leaves are used to produce
jamu sinom and the rest are used as animal feed [85].
Tamarind leaves are rich in organic acids, which contrib-
ute to their taste. The organic acids found in the tamarind
leaves are oxalic acid, tartaric acid, malic acid, and citric
acid [32]. Moreover, the tamarind leaf extract also con-
tains high polyphenol and flavonoid compounds [33].
The bioactive compounds in tamarind leaf extract, such
as polyphenols, flavonoids, and nonphenolic compounds,
have various pharmacological activities and benefits for
human health, such as antibacterial and antifungal activi-
ties. Phenolic substances such as phenolic acids and fla-
vonoids in tamarind extracts may cause this inhibitory
activity [33]. The alcoholic and aqueous extract of tama-
rind leaves has the potential for anthelmintic activity on
human health due to the presence of tannins [86]. The
addition of tamarin leaf to the diet significantly improved
the lipid and carbohydrate profiles, as shown by the
simultaneous improvement of the antioxidant profiles of
rat hepatic and renal tissues; decreased plasma glucose,
lipid, and lipid peroxidation levels; and increased hepatic
glycogen, hexokinase activity, and cholesterol excretion.
This indicates that tamarind leaf has a potential and a
capability as an antioxidant, antiperoxidative, antihyper-
lipidemic, and antihyperglycemic agents [34]. According
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to Goyal et al. [35], tamarind leaves dramatically reduced
A-carrageenan-induced paw edema. These activities were
due to the flavonoid compound in the hydroethanolic
of tamarind leaves. It possesses anti-inflammatory and
antinociceptive potential in human health [36].

Aromatic ginger (Kencur, Kaempferia galanga L)

Aromatic ginger belongs to the Zingiberaceae family, has
potential medicinal properties, and is well-known for
its use as a medicine and spice. The information on the
scientific and chemical characteristics of bioactive com-
pounds in aromatic ginger was very limited. Despite of
that, Wang [28] reviewed the phytochemistry of aromatic
ginger, which comprised of secondary metabolite bio-
active compounds shown in Table 3. This rhizome also
rich in essential oils generally consisted of hydrocarbons,
esters, aromatic compounds, and terpenes, with the
major constituents is cited in Table 3 [29]. The constitu-
ents from aromatic ginger have wide pharmacological
properties, such as antioxidant, antimicrobial, analgesic,
anti-inflammatory, sedative, vasorelaxant, nematocidal,
insect repellent, larvicidal, antiprotozoal, and wound
healing activities [27]. This rhizome has been extensively
used in traditional medicine such as treatments for dry
cough, rheumatism, muscle pain, colic, tumors, and
inflammations in China, and for intestinal wounds and
urticarial in India.

In Malaysia, aromatic ginger is used for postpartum
care and abdominal pain [28]. In Indonesia, the rhizomes
and leaves of this plant are used to treat coughs, common
colds, headaches, wounds, ulcers, asthma, breast cancer,
and after-childbirth treatment [87]. Modern pharmaco-
logical studies revealed that the aromatic ginger extracts
exhibited comprehensive bioactivities, including antioxi-
dant, antitumor, anti-inflammatory, and anti-tuberculosis
[28].

Sappan wood (Kayu Secang, Caesalpinia sappan)
Caesalpinia sappan L., commonly known as sappan,
Brazil wood, and suou, is a wood most frequently found
in Southeast Asia and the Pacific Islands [50]. Sappan
wood has been traditionally used as an antibacterial,
anti-inflammatory, antitumor, immunomodulator agents,
natural dye, and traditional herbal medicine [88]. In
Indonesia, sappan wood is served by brewing with boil-
ing water, such as making tea, and it is the essential com-
ponent of traditional herbal beverages, such as wedang
uwuh [89].

Phenolic acid, flavonoids, and anthraquinones are
the significant constituents of sappan wood. Neverthe-
less, sappan wood also contains other minor constitu-
ents, such as alkaloids, tannins, and terpenoids [50]. The
water-soluble flavonoids brazilin, protosappanin, and
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hematoxylin are rich in sappan wood, with brazilin as the
primary homoisoflavonoid component, which is well-
known as a natural red dye [49]. The brazilin has numer-
ous pharmacological activities, such as antioxidant,
antibacterial, antiacne, anti-inflammatory, hypoglycemic,
vasorelaxation, hepatoprotective, antimicrobial, antiviral,
antiparasitic, antiarthritic, and neuroprotective activities
(51, 52].

Ginger (Jahe, Zingiber officinale)

Ginger (Zingiber officinale Roscoe), is a member of
Zingiberaceae family, has more than 400 bioactive
compounds, and its oleoresin consists of non-volatile
components such as phenolic compounds, including gin-
gerols, shogaols, zingerone [40], and various potentially
bioactive substances, including gingerol, shogaol, zinge-
rone, and paradol. Among the gingerols and shogaols, the
main spicy components in the rhizomes are 6-gingerol
and 6-shogaol [90].

Ginger is widely used as a cooking spice and also used
for treatment of various diseases. Many pharmacologi-
cal studies revealed that ginger has broad health benefits,
such as antiemetic (prevents vomiting and nausea), anti-
oxidant, anti-inflammatory, and antinociceptive or pain
reliever (analgesic), relieving menstrual pain (dysmenor-
rhea pain), treating ulcerative colitis, and antiprolifera-
tive activity against various types of cancer cells, such as
breast, prostate, pancreatic, colon, and colorectal (colon)
cancers. The healthy properties of ginger are often asso-
ciated with components in ginger, such as gingerols
and shogaols, which have a spicy taste. Fresh rhizomes
contain high level of gingerols, which are converted to
shogaols by heating or drying processes [41]. Another
health benefit of ginger that has been known for a long
time is to treat inflammation, gastrointestinal disorders,
diabetes, cancer, obesity and metabolic syndrome [91].

Lemongrass (Serai, Cymbopogon citratus)

Lemongrass is an aromatic grass that belongs to the
Poaceae family and genus Cymbopogon which contains
essential oils with a delicate lemon flavor [92]. Due to
its flavor, lemongrass is used as a flavoring compound in
Asian cuisines, including in Indonesian foods and bev-
erages [93]. Similar to other herbal plants, lemongrass
is rich in phytochemical bioactive compounds such as
terpenoids, flavonoids, phenolic compounds, and essen-
tial oils [42]. Polyphenolic compounds such as 7-O-gly-
cosides, luteolin, flavonoids, apiginin, kaempferol, caffeic
acid, catechol, hydroquinone, and elimicin have been iso-
lated and characterized from lemongrass. Furthermore,
in their fresh leaves, lemongrass is also rich in cymbopo-
gonol and cymbopogone, which belong to terpenoid
groups [43]. The delicate lemon flavor in lemongrass
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correlated with its essential oil. Geranial was the prin-
cipal constituent in lemongrass oil, followed by neral,
geranyl acetate, caryophyllene, trans-geraniol, linalool,
6-methyl-5-heptan-2-one, camphene, and caryophyllene
oxide in sequence [44]. Apart from these, the bioactive
compounds in lemongrass have various medicinal prop-
erties. The lemongrass extract can act as an antioxidant
by reducing LDL (low-density lipoprotein) oxidation and
scavenging ROS and does not alter the bioavailability of
NO (nitric oxide), thus causing vasodilation in precon-
tracted venous rings [45]. The lemongrass essential oil
also has health benefits, such as antibacterial, antiviral,
antifungal, antioxidant, anticancer activities, and miscel-
laneous [46].

Clove (Cengkeh, Syzygium aromaticum)

Clove is a native and precious spice from the Moluccas
Islands in the eastern region of Indonesia with abundant
health benefits [68]. This herb is a family of Myrtaceae.
Clove contains large amounts of phenolic compounds,
including flavonoids, hydroxycinamic acids, hydroxyben-
zoic acids, and hydroxyphenyl propenes. Caffeic, ferulic,
elagic, and salicylic acids are also found in clove. Flavo-
noids such as kaempferol, quercetin, and their glyco-
sylated derivatives are also present in trace amounts [64,
65]. The aromatic and unique odor of clove buds came
from their essential oil, with comprising of 18% based on
clove bud flowers [68]. Worldwide, numerous cultures
use clove essential oil for food preservation and tradi-
tional medicine to cure tooth infections, burns, and other
wounds [94].

Eugenol and its derivative, eugenol acetate, are the
main bioactive compounds of clove essential oil [66].
Eugenol, which makes up more than 50% of the vola-
tile oil in clove, has a variety of pharmacological effects.
Another bioactive compound in the essential oil of clove
buds is eugenol acetate [67]. Furthermore, clove and its
essential oils, especially eugenol and its derivatives have
anti-inflammatory, antiviral, antifungal, anticancer, anti-
septic, analgesic, antioxidant, antidepressant, antispas-
modic, and antibacterial properties [64, 67, 68]. Clove
also has health benefits to stop diarrhea and relieve stom-
achache and nausea [95].

Cinnamon (Kayu Manis, Cinnamomum verum)

Cinnamon bark is a flavorful spice belongs to the family
of Lauraceae, that is well-known worldwide, including
in Indonesia, and can be used in culinary and traditional
medicine. It is made from the inner bark of the Cinnamo-
mum spp. tree [96]. Cinnamon bark is added to various
foods as a flavoring compound, usually in powder form
[60]. In traditional medicine, cinnamon bark is used for
treatments of diarrhea, fever, common cold, toothache,
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nausea, flatulence, amenorrhea, headache, cough, and
numerous other symptoms [97]. Phytochemically, the
water extract of cinnamon bark is rich in tannins, phe-
nolic compounds, resin, flavonoids, saponin, alkaloids,
coumarins, and terpenes [98].

Cinnamon bark is abundant in phenolic and flavonoid
compounds such as catechin, procyanidins, quercetin,
epicatechin, and phenolic acids, including protocatechuic
acids, p-coumaric acids, p-hydroxybenzoic acid, syrin-
gic acid, rosmarinic acid, chlorogenic acid, ferulic acid,
and caffeic acids [57, 58]. Cinnamon essential oil has
abundant bioactive compounds, dominated by cinna-
maldehyde, transcinnamaldehyde, and eugenols [58—60].
Bioactive compounds in cinnamon bark have various
pharmacological properties, such as immunomodulatory,
antibacterial, antifungal, antidiabetic, antioxidant, anti-
inflammatory, a-glucosidase enzyme inhibitory, antican-
cer, antidyslipidemic, antihyperuricemic activities, and
cardiovascular protection [58, 61-63, 99].

Nutmeg (Pala, Myristica fragrans) seed

Nutmeg, one of the Myristicaceae family, is an indig-
enous plant of Indonesia, where the Moluccas Islands,
specifically Banda Island, Siau, North Moluccas, and
Papua, having a central genetic origin and genetic diver-
sity [100]. Nutmeg seeds are commonly used as spices
for seasoning and traditional medicine. In Indonesian
cuisine, nutmeg is used in various recipes, especially for
soupy dishes such as soto, konro, meatballs, oxtail, rib,
and goat soup [100]. As a traditional medicine, nutmeg is
used as a heartburn medicine [101].

Earlier studies reported that the nutmeg seed contained
abundant phytochemical compounds such as terpenoids,
tannins, alkaloids, flavonoids, phytates, oxalates, sapo-
nins, steroids, glycosides, phenolic compounds, and res-
ins, and its availability was dependent on the extracting
solvent [74, 76]. Nutmeg seeds also contain rich essential
oils, giving them a distinctive aroma. The essential oil in
nutmeg consists of aromatic ethers, terpenes, monoter-
pene alcohol, sesquiterpene, terpinic esters, and acids
[73], with specific pharmacological activities. Numerous
investigations have shown that nutmeg seed essential oil
has biological properties, including insecticidal, antibac-
terial, anti-inflammatory, anticancer, antimalarial, anti-
convulsant, hepatoprotective, and antiparasitic effects
[77]. Myristicin is one of the bioactive compounds in nut-
meg oil and has various bioactivities, such as a chemo-
preventive agent and hepatoprotective, anti-anxiolytic,
and anthelmintic effects. However, the conversion of
myristicin to its active metabolic structure of 3-meth-
oxy-4,5 methylenedioxy amphetamine (MMDA) is
believed to be capable of causing hallucinogenic effects
after nutmeg consumption [78].
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Pandan (Pandan, Pandanus amaryllifolius) leaf

Pandan is a native to Indonesia and tropical plant with
a unique aroma. This plant belongs to the Pandanaceae
family and is found abundantly in Indonesia. This plant
is easy to cultivate and often found in home gardens, and
the leaves are commonly used as a natural colorant and
aromatic flavor in several traditional foods and bever-
ages [102]. Pandan leaf is a food ingredient that is rich in
phytochemical compounds such as terpenoids, alkaloids,
anthraquinone glycosides, cardiac glycosides, saponins,
tannins, and flavonoids [103]. Moreover, pandan leaves
are also rich in green pigments, known as chlorophyll
[55] and essential oils [54]. Pandan leaves have 54 com-
ponents, with phytol as the main constituent of essential
oil [54]. The bioactive compounds of pandan leaves have
various pharmacological activities, such as antidiabetic,
antibacterial, antiviral, antioxidant, antihyperglycemic,
and anticancer activities [56].

Several previous studies widely investigated the health
benefits and disease prevention of pandan leaves. The
water extract of pandan leaves was effective in protect-
ing against liver damage in rats by reducing biochemical
markers of liver injury and improving antioxidant enzyme
activity. These hepatoprotective effects were attributed to
phytochemical constituents, such as tannins, alkaloids,
saponins, flavonoids, and terpenoids, in the pandan leaf
extract [104]. The pandan leaf essential oil revealed anti-
bacterial activity, both in Gram positive bacteria and
Gram negative bacteria, with the most potent inhibitory
effects observed on E. coli in Gram-negative bacteria and
M. luteus in Gram-positive bacteria [54].

Indonesian bay leaf (Daun Salam, Syzygium polyantum)
Bay leaf is a medicinal plant widely grown in South
Countries and belongs to the Myrtaceae family [105].
Indonesian bay leaves are commonly used as a spice in
Indonesian cuisine and as traditional medicine, especially
for treating diabetes mellitus, skin disease and infection,
diarrhea, ulcers, gastritis, hypertension, and many more
[106—108]. Ethanolic Indonesian bay leaf extract is rich
in phytochemical constituents, including alkaloids, fla-
vonoids, tannins, quinone, and terpenoids. The abun-
dance of phytochemical compounds in bay leaf extract
depends on the concentration of extracting solvent [107].
The essential oil of Indonesian bay leaf contains squalene
and phytol as the major compounds. Other bioactive
compounds are hentriacontane, palmitic acid, a-pinene,
nerolidol, linalool, a-tocopherol, and B-tocopherol [109].
Indonesian bay leaf is also interesting to use in medicine
due to its properties, such as antioxidant, antidiabetic,
antihypertensive, antimicrobial, antidiarrheal, anticancer,
antitumor, dental plaque inhibition, lipid-lowering, and
acetylcholine-esterase inhibitor properties [106].
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White rice (Beras, Oryza sativa)

Rice is a primary staple food grown and consumed in all
Asian countries and half of the world’s population [110].
White rice is also an ingredient for making Indonesian
herbal drinks, such as beras kencur [111]. White rice con-
tained lower quantities of phytochemicals, in the form
of flavones/flavonols and y-oryzanol, together with trace
levels of the carotenoids lutein and zeaxanthin than red
rice [28]. The bioactive compounds in rice have nutraceu-
tical potential as antioxidants and have anticancer, antidi-
abetic, anti-inflammatory, and other medicinal uses [29].

Javanese cardamom (Kapulaga, Amomum cardamomum)
Javanese cardamom seed (one of Zingiberaceae fam-
ily) with Indonesian name kapulaga, is one of the most
expensive and exotic spices native to Indonesia. It is
widely distributed and grown wild in Java forests [112].
It is commonly used as a flavoring agent in various foods
and ingredients for Indonesian herbal beverages, such as
wedang uwuh, wedang jahe, and wedang pokak. Globally,
cardamom is used in various foods and beverages, includ-
ing tea, coffee, snacks, rice, sweet dishes, and many more
[113]. Javanese cardamom is rich in triterpenoids, essen-
tial oils, steroids, and flavonoid compounds [114]. Car-
damom contains other bioactive compounds and gives a
unique and pleasant aroma known as essential oil, which
is dominated by cineole. a-Pinene, B-pinene, camphene,
limonene, B-cymene, a-terpineol, and a-humulene are
other essential oil components. Cardamom is also used
as a traditional medicine for aiding digestion and hav-
ing aphrodisiac effects on the gut [115]. Cardamom is
one of the spices used as an immunity booster during the
COVID-19 pandemic [116]. Cardamom also has other
pharmacological bioactivities, such as immunomodula-
tory, anti-inflammatory, antioxidant, antidote, hepato-
protective, antiulcerogenic, antibacterial, anticancer,
antiasthmatic, antifungal, and antiallergic activities [71,
112,113, 116].

Kaffir lime (Jeruk Purut, Citrus hystrix) leaf

Kaffir lime is a lime species from family of Rutaceae,
native to southern China and Southeast Asia. Some Indo-
nesian cuisine uses kaffir lime leaves, such as chicken
soto, fish curry, and rawon. In Malaysia and Brunei, the
leaves are also used for tea and flavoring [80]. Kaffir lime
leaf essential oils exhibit antibacterial potency and anti-
biofilm formation produced by microbes. Kaffir lime
oil leaf extract disrupted the bacterial outer membrane.
Citronellal is one of the essential active constituents
of kaffir lime oils [117]. Kaffir lime leaf extracts contain
carbohydrates, alkaloids, glycosides, flavonoids, ster-
oids, phenolic compounds, and tannins. These extracts
have antioxidant activities to scavenge free radicals and
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antitumor potency [79]. The antiproliferative and cyto-
toxic potential of kaffir lime extract is attributed to the
essential oils [118]. Agrostophillinol from kaffir lime
leaves has anti-inflammatory activity [119, 120]. Some
investigations patented the use of kaffir lime extract for
skin care and hair damage treatment because of its anti-
oxidant activity as a radical scavenger for skin and hair
damage protection and treatment [80].

Curcuma (Temulawak, Curcuma xanthorrhiza)

Curcuma, locally named temulawak, as one of the Zin-
giberaceae family, has been extensively used in Indo-
nesia for medicinal and nutritional purposes for a long
time. The curcuma rhizome is an important ingredient
of jamu. Traditionally, curcuma is used to treat several
symptoms, such as lack of appetite, liver disease, stomach
disorder, bloody diarrhea, arthritis, constipation, dysen-
tery, fevers, hypotriglyceridemia, vaginal discharge, hem-
orrhoids, skin irritation, and rheumatism. Over 40 active
compounds, including curcuminoids, terpenoids, and
other phenolic compounds, are found in curcuma. Some
pharmacological studies have reported that curcuma has
antimicrobial, antioxidant, anticancer, anti-inflammatory,
antidiabetic, antitumor, and hepatoprotective properties
[49]. The essential oils of curcuma exhibit antibacterial
and antibiofilm activities; thus, these rhizomes are tra-
ditionally used to treat infectious diseases. The principal
constituents of curcuma are a- and -curcumene, cam-
phor, and curzerene; and xanthorrhizol is also found in
significantly lower quantities [47].

Yellow mangosteen (Asam Kandis, Garcinia xanthochymus)
Yellow mangosteen or gamboge is a tropical plant from
the Clusiaceae (Guttiferae) family [38]. The predominant
phytochemicals in yellow mangosteen are xanthones, fla-
vonoids, benzophenones, isocoumarins, and depsidones
[37]. The dry fruit of yellow mangosteen contains xantho-
chymusones J-M, prenylated acylphloroglucinols, gar-
ciniagifolone A (5), and garcinialiptone A (6) [38]. Brito
et al. [121] reported the major bioactive components
of yellow mangosteen, including isogarcinol, garcinol,
xanthochymol, hydroxycitric acid, cycloxanthochymol,
isoxanthochymol, guttiferone isoforms, camboginol, gar-
subellin, gambogic acid, mangostin, and kolaviron. These
phytochemicals contribute to antidiabetic, antioxidant,
antimicrobial, and cytotoxic activities [37]. In China, yel-
low mangosteen is used for malignant lymphoma and
breast carcinoma treatment. Xanthones are considered
to have anticancer activity, mainly due to their cytotoxic-
ity to various cancer cell lines, even at low concentrations
[121].
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Health benefits of traditional herbal drinks: perception

and scientific evidence

The long history of jamu for health, in which traditional
herbal drinks are part of this Indonesian traditional
medicine, comes from the growing perception and belief
based on empirical experiences. The belief is generated
hereditary from mouth to mouth, and some are written
in ancient manuscripts, such as serat Centini. The beliefs
and perceptions regarding the health benefits of tradi-
tional herbal drinks are summarized in Table 4.

Studies on the health benefits of Indonesian tradi-
tional herbal drinks are still limited. The existing stud-
ies on the health benefits of herbal drinks are primarily
published locally. The literature search for this research is
shown in Table 4. The limitation on the efficacy of herbal
drinks is that the studies are mostly in vitro and in vivo
experiments. Further research such as clinical studies are
required to strengthen the claims of health benefits.

Based on the data in Table 4, the discussions on each
traditional herbal drink are as follows.

Kunyit asam

Kunyit asam is an Indonesian traditional herbal drink
made from kunyit (turmeric) and daging buah asam
jawa (tamarind fruit pulp) as the main herb ingredient
[122, 124], with the addition of palm sugar as a sweetener
[123]. Commonly, kunyit asam is consumed by Indone-
sian people, especially in East Java [111] and Central Java
[126], who believe that kunyit asam is efficacious as an
antibiotic and can prevent mouth ulcer [111].

Several previous scientific studies reported that kunyit
asam has potential antioxidant activity. Mulyani et al.
[122] reported that kunyit asam had antioxidant activity
against 2,2-diphenyl-1-picrylhydrazyl (DPPH) of 0.032—
0.053%. Meanwhile, A’'yunin et al. [123] reported that
the kunyit asam had radical scavenging activity against
DPPH in the range of 55.74 to 85.29%. Furthermore,
kunyit asam also has the potential to be an antidiabetic
agent. In vitro studies revealed that kumyit asam can
inhibit the activity of the a-glucosidase enzyme with an
ICy, of 146.48 ppm, similar to acarbose, a diabetic drug,
with an ICy, of 134.07 ppm. Kunyit asam is also used
to heal lacerations after birth or reduce pain (dysmen-
orrhea) during menstruation. Consuming kunyit asam
accelerates the healing of perineal lacerations after birth
from an average of 7-10 days to 3—-7 days [126]. Moreo-
ver, consuming kunyit asam beverages also significantly
reduces dysmenorrhea syndrome during the menstrual
period [127, 128].

The main herbal ingredients of kunyit asam are tur-
meric and tamarind fruit pulp, which have been proven
to have anti-inflammatory, antimicrobial, antirheumatic,
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Table 4 People’s perceptions, beliefs, and scientific health benefits of Indonesian traditional herbal drinks
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Herbal drinks Health perception and beliefs References Scientific health benefits References
Kunyit asam Javanese people call this herbal medicine ‘adem- [ Antioxidant [122,123]
ademan’ or ‘seger-segeran’, which is believed to refresh Antidiabetic [124,125]
the body, overcome sore throats, cool the stomach, Accelerated perineal lacerations healing [126]
and speed up menstruation. Additionally, it lowers Reduced dysmenorrhea syndrome [127]
blood pressure and treats constipation
Reducing dysmenorrheal symptom [127,128]
Antibiotics to prevent mouth ulcer [123]
Beras kencur Accelerating the wound healing after birth [129] Antioxidant [130]
Antidiabetic (131]
Increasing appetite [132]
Wound healing after birth [129]
Relaxing stiff muscles, improving blood circulation, [133]
and increasing body immunity
Reducing inflammation and increasing immune system  [11]
Relieving fatigue, preventing coughing, filter sounds, [134]
and increase appetite
Warming the body, speeding up wound healing, [129]
and eliminateingthe fishy smell after giving birth
Immunomodulator [135]
Sinom Increasing the immunity [136] Antioxidant [137,138]
Antidiabetic [139]
Improving blood circulation, reducing pain dur- [124]
ing menstruation, slimming body, overcoming
the problem of vaginal discharge
Preventing mouth ulcer and reducing body [140]
Wedang uwuh  Various diseases treatment such as hypertension, diabe- [89] Body weight control and blood glucose level [141]
tes, heart diseases, ulcers, and increases immunity
Immunomodulator [142]
Increased SOD (superoxide dismutase) [143]
and decreased MDA (malondialdehyde)
Antioxidant [144]
Wedang jahe  Increasing body immunity, relieving headaches, reliev-  [145-147]  Immune booster [129, 148]
ing colds, warming the throat during flu and coughs Antidiabetic [149]
Anti-cholesterol [150]
Reducing emesis gravidarum in pregnant women  [151]
Reducing dysmenorrhea syndrome [152]
Warming the body, improving the respiratory system, — [145]
and overcoming nausea and digestive disorders
Immune booster [145-147]
Preventing nausea and vomiting in trimester 1 [153]
and 2 pregnant women
Wedang pokak Increasing body immunity [154] No data available

antidiabetic, antihepatotoxic, and anticancer activities
(Table 3). Some symptoms are cured by these pharmaco-
logical activities, such as refreshing the body, overcom-
ing sore throats, and reducing dysmenorrhea symptoms
(Table 4), although the intercomponent interaction pre-
sumably occurs during processing as well as bioactive
compound degradation and evaporation.

Beras kencur
Beras kencur is one of jamu gendong which is easily and
widely found in Indonesia. Initially, beras kencur was a

drink that was consumed by kings, royal families, and
courtiers (abdi dalem) in the Surakarta Hadiningrat
Palace since the eighteenth century [155]. However,
it can now be consumed freely by commoners, and it
is believed from generation to generation that beras
kencur has a health efficacy to relieve fatigue, prevent
coughing, filter sounds, and increase appetite [111].
Based on his interview survey, Jalil [129] revealed that
beras kencur is believed to warm the body, speed up
wound healing, and eliminate the fishy smell after birth.
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Beras kencur has the potential for antidiabetic activities
in humans. Beras kencur oral feeding reduced blood glu-
cose levels, controlled body weight, and repaired damage
to the pancreatic islets of Langerhans in streptozotocin-
induced rats [131]. Moreover, oral administration of
beras kencur to rats increased the appetite level com-
pared to the control, which was supposed to the use of
aromatic ginger as its ingredient [132]. Beras kencur also
has inflammatory and antioxidant activities against free
radicals [135]. According to Kiptiyah et al. [130], the anti-
oxidant activity of beras kencur to scavenge DPPH radi-
cals was 50.78%, and the antioxidant capacity to reduce
Fe** to Fe’* was 809.56 mg to 1186.92 mg ascorbic acid
equivalent/L.

The ingredients of beras kencur are aromatic ginger
and rice. Aromatic ginger, as the main ingredient, has
antioxidant, antimicrobial, analgesic, anti-inflammatory,
sedative, vasorelaxant, antiprotozoal, and wound-healing
activities (Table 3). The traditional perception that beras
kencur is able to relieve fatigue, prevent coughing, filter
sounds, and increase appetite might be closely related to
the pharmacological activities of this herb.

Sinom

Sinom is also part of the jamu gendong, made from daun
asam (tamarind leaves) and kunyit (turmeric) as the main
herbal ingredients. Sinom has been known to have many
health benefits, such as preventing mouth ulcer and
reducing body fat [111]. Like kunyit asam, sinom drink
also has potential antioxidant and antidiabetic activities.
Sinom drinks also contain bioactive ingredients in the
form of flavonoid antioxidants that can prevent fat oxida-
tion [140]. Widari et al. [124] reported that sinom drinks
could inhibit the activity of the a-glucosidase enzyme
with an ICy, of 231.37 ppm, which was higher than that
of acarbose as a diabetic drug, with an ICy; of 134.07 ppm
through in vitro studies.

Table 3 shows that tamarind leaf, turmeric, and yellow
mangosteen have bioactive compounds with antioxidant,
antiperoxidative, antihyperlipidemic, antihyperglycemic,
analgesic, and anti-inflammatory activities. The analge-
sic and anti-inflammatory activities of these herbs prove
the traditional perception that this herbal drink prevents
mouth ulcer. However, the perception of body slimming
requires further study to be proven.

Wedang uwuh

Wedang uwuh is made from several herbal plants with
different portions and formulations, and it has various
health benefits. This herbal drink is a traditional drink
from the Yogyakarta Special Region of Indonesia [88].
Wedang uwuh is a typical herbal drink from Imogiri, Yog-
yakarta as the royal beverage to serve the noble guests
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[155]. Traditionally, wedang uwuh is believed to treat
various diseases, such as hypertension, diabetes, heart
diseases, ulcers, and to increase immunity. Table 2 shows
that wedang uwuh has the highest number of herbs with
different active compounds and bioactivities.

Table 4 shows that the herbs in wedang uwuh have
many pharmacological activities. However, intercompo-
nent interactions may occur during wedang uwuh prepa-
ration and serving. The use of brewing might also result
in different pharmacological activities. The intercompo-
nent interaction might be harmful or increase bioactivi-
ties which is still a challenge to study.

Oral feeding of wedang uwuh to rats considerably
reduced their glucose levels and prevented obesity-
related weight gain. This fact indicates the ability of
wedang uwuh for management of blood sugar level. The
rats fed a high-fat diet and beverages had decreased
obesity prevalence [141]. Wedang uwuh also revealed
inflammatory activities in alloxan-induced diabetic rats
through decreasing expression of both proinflammatory
cytokines, such as interferon-y [IFN-y] and tumor necro-
sis factor-a[TNF-a], and anti-inflammatory cytokines,
such as interleukin 10 [IL-10] and transforming growth
factor-p [TGF-3], to achieve a balance between them
[142]. Roselle-based wedang uwuh could decrease
MDA (malondialdehyde) and increase SOD (superox-
ide dismutase) in cigarette smoke-exposed rats [143].
Wedang uwuh exhibited antioxidant capacity assayed
by FRAP (Ferric Reducing Antioxidant Power), DPPH
(1,1-diphenyl-2-picrylhydrazyl), and ABTS (2,2-azinobis-
3-ethylbenzothiazoline-6-sulfuric acid) methods. The
bio-accessibility of phenolic and antioxidant compounds
in wedang uwuh was affected by boiling time, which
5 min boiling was better than 15 min due to phenolic
compound stability during heating [144].

Wedang jahe

Wedang jahe is made from jahe (ginger) as the main
herbal ingredient and is commonly added by other herbal
plants, including curcuma, turmeric, cinnamon, cloves,
Javanese cardamom, lemongrass stalk, and pandan leaf
(Table 2). Traditionally, wedang jahe is a healthy and
refreshing drink for warming the body, improving the
respiratory system, and overcoming nausea and diges-
tive disorders [146]. It is believed that wedang jahe is a
suitable drink for immune booster during the COVID-19
pandemic [146, 147].

Kurnian [149] reported that wedang jahe consump-
tion affected cholesterol metabolism and controlled
cholesterol levels in diabetes mellitus patients. Oral
administration of wedang jahe reduced blood glucose
levels in female white rats fed a high-fat diet, indicat-
ing the potency of wedang jahe as an antidiabetic agent.
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Presumably, gingerol and shogaol in ginger inhibit
enzymes related to carbohydrate metabolism that induce
hyperglycemia, especially a-amylase and a-glucosidase
[150]. In pregnant women, wedang jahe was effective in
reducing vomiting and nausea frequency during trimes-
ter I of pregnancy [151, 153, 156]. Wedang jahe is also
effective in reducing dysmenorrhea syndrome in young
women [155].

Wedang pokak
Wedang pokak is an herbal drink originating from East
Java, especially Madura Island, that is similar to wedang
jahe. Wedang pokak uses nutmeg, ginger, turmeric and
curcuma (Table 2). The turmeric and curcuma in the for-
mula of wedang pokak make this herbal drink brighter
and yellowish. The ingredients of wedang pokak reveal
some pharmacological activities and contain useful bio-
active compounds (Table 3). However, this drink is still
limitedly studied. The scientific evidences for the health
benefits of wedang pokak in reputable scholarly articles
are not found. We have an on-going study to evaluate the
anti-inflammatory and antioxidant activities of wedang
pokak. Traditionally, this herbal drink is believed to be an
immune booster (Table 4). Further study is important to
scientifically prove the health benefits of wedang pokak.
Several herbal drinks have similar main ingredients
such as tamarind fruit pulp in kunyit asam and beras ken-
cur; ginger, lemongrass, pandan leaf, cinnamon, clove,
and Javanese cardamom in wedang uwuh, wedang jahe,
and wedang pokak. Based on the data in Table 4 for sci-
entifically proven health benefits, only kunyit asam and
beras kencur reveal similar activity which is antioxi-
dant and antidiabetic. The health benefit perceptions of
wedang uwuh, wedang jahe, and wedang pokak, are quite
similar. Although, the scientifically proven for the effi-
cacy of wedang uwuh and wedang jahe is slightly different
(Table 4), but no data is reported for wedang pokak. This
might be due to the existing studies of wedang uwuh and
wedang jahe have different focus to evaluate their health
benefits. Further comprehensive studies are required to
prove the similar benefits and pharmacological activities.

Transition to industrial processing of herbal drinks

Producing herbal drinks by modern processing with
a tightly controlled process is still challenging. To the
best of our knowledge, there is only two large-scale food
industries in tetra pack packaging and polyethylene tere-
phthalate bottle which are processed by combination of
ultra-high temperature processing and aseptic packaging.
Both companies produce kunyit asam and beras kencur.
Other four herbal drinks are less popular than kunyit
asam and beras kencur. Principles of food technology are
applied in the production as well as tight control for food
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safety by applying GMP (Good Manufacturing Practices),
HACCP (Hazard Analysis and Critical Control Point),
and ISO (International Standard Organization) series.

Household and small-scale enterprises produce more
varieties of herbal drinks, including kunyit asam, beras
kencur, sinom, wedang uwuh, wedang jahe, and wedang
pokak. The process of making these herbal drinks is sim-
ple as described in Table 2. The production is simply
controlled, mainly by manual inspection without labora-
tory tests. Due to the limitation of processing equipment
and the knowledge of herbal drink makers, these prod-
ucts have a short shelf-life. Although, the safety of these
products is guaranteed since the Government of Indone-
sia obliges all food manufacturers, despite their scale, to
apply GMP and the big concern to beverages.

Some critical parameters in producing herbal drinks
should be established to have consistent quality and
safe products. Formula of herbal drinks is the critical or
quality, mainly taste and aroma, and the health benefits
as well for all scale of processing. The challenge of a big
food industry is the ingredients of herbal drink should
be available in a quantity adequate for continuous pro-
duction, and providing an intermediate and long shelf-
life herbs is a problem. One big company that produced
beras kencur used rice flour, instead of rice grain, to ease
the handling without grinding. Household and small-
scale industries are using fresh raw materials such as the
fresh roots and leaves, since the production capacity is
quite low and the material handling is simpler.

Besides formula, processing parameters affecting the
quality of herbal drinks generally are temperature and
time of boiling, the ratio of herbs and water, and the
method of herbs size reduction and extraction. The big
herbal drink industries might establish these parame-
ters from their research, but household and small-scale
enterprises determine them based on empirical experi-
ences. The scientific establishment is required to deter-
mine the critical parameters for herbal drink production
in households and small-scale enterprises. Unfortunately,
the studies on this issue seem very limited as well as rel-
evant literature, and we do not find any scholarly articles
determining the critical processing parameters pf herbal
drinks.

Future studies

Scientific exploration on Indonesian traditional herbal
drinks is a great challenge to establish their health
benefits, standardized processing, and safe products.
Further studies are required thoroughly to explore
more deeply the mechanism of action of herbal drink
health benefits by in vitro, in vivo, and clinical studies.
Herbal drink ingredient interactions during processing
are also interesting to study to evaluate the synergistic
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and antagonistic effects among herbal phytochemicals.
Also, it is important to evaluate the effects of processing
on the herbal bioactive compound stability such as time
and temperature of heating. Establishing standardized
processing is essential for producing herbal drinks in
every processing scale. Bioactivity of herbal drinks dur-
ing storage is also important to determine their shelf
life. Sensory attribute profiling and consumer accept-
ance and preference are very important to establish as
the basis for commercial herbal drink standard quality.
Besides, toxicological studies are required to ensure the
safety of Indonesian traditional herbal drinks.

Conclusion

This review highlights the diversity, preparation meth-
ods, and health benefits of Indonesian traditional
herbal drinks, such as kunyit asam, beras kencur, sinom,
wedang uwuh, wedang jahe, and wedang pokak. By
integrating field observations and literature analysis,
it identifies key bioactive compounds like curcumin,
gingerol, and brazilin, which exhibit antioxidant, anti-
inflammatory, and antimicrobial properties. The study
underscores the importance of preserving traditional
practices while embracing modern industrial tech-
niques to ensure wider accessibility and consistent
quality. Despite their cultural and therapeutic signifi-
cance, the health benefits of these beverages remain
underexplored, necessitating further scientific valida-
tion through clinical studies. This work bridges the gap
between traditional knowledge and scientific inquiry,
contributing to global discussions on functional foods
and the sustainable development of herbal beverages.

Acknowledgements

The authors would like to thank the Faculty of Agricultural Technology, Univer-
sitas Brawijaya for supporting the manuscript writing and the PNBP research
programs in 2023, and Lembaga Penelitian dan Pengabdian kepada Masyarakat-
Univeristas Brawijaya for Hibah Penelitian Unggulan (HPU) Program in 2023. We
also thank K. Faza Fauzan Nurrahman for providing the map.

Author contributions

Teti Estiasih contributed to the literature search, literature analysis, figure
preparation, and manuscript preparation. Jaya Mahar Maligan conducted
observations and interviews with traditional herbal drink makers and provided
figures. Jatmiko Eko Witoyo assisted in the literature search and manuscript
preparation. Adilla Aisyah Hana Mu’alim conducted observations of traditional
herbal drink makers. Kgs Ahmadi and Tunjung Mahatmanto had roles in the
literature search and analysis. Elok Zubaidah contributed to supervision.

Funding
Hibah Penelitian Unggulan (HPU) Research Grant Contract No. 612.21/UN10.
C20/2023.

Availability of data and materials
Not applicable.

Page 20 of 24

Declarations

Ethics approval and consent to participate

This study has Ethical Approval Letter No. from The Ethical Clearance Commit-
tee on Health Sciences, Faculty of Health Sciences, Universitas Brawijaya No.
1065/UN10.F17.10.4/TU/2024.

Consent for publication
All authors agree to this publication. The herbal drink makers agree for inter-
view, observations, and taking pictures for publication.

Competing interests
The authors declare that they have no competing interests.

Received: 12 October 2023 Accepted: 21 January 2025
Published online: 21 February 2025

References

1. Liu C-X. Overview on development of ASEAN traditional and herbal
medicines. Chin Herb Med. 2021;13:441-50. https://doi.org/10.1016/.
chmed.2021.09.002.

2. Sanka |, Kusuma AB, Martha F, Hendrawan A, Pramanda IT, Wicaksono A,
Jati AP, Mazaya M, Dwijayanti A, Izzati N, Maulana MF, Widyaningrum AR.
Synthetic biology in Indonesia: potential and projection in a country
with mega biodiversity. Biotechnol Notes. 2023;4:41-8. https://doi.org/
10.1016/j.biotn0.2023.02.002.

3. Handayani L, Suparto H, Suprapto A. Traditional system of medicine in
Indonesia. In: Chaudhury RR, Rafei UM, editors. Traditional Medicine in
Asia, New Delhi: World Health Organization—Regional Office for South-
East Asia; 2001, p. 115-134.

4. Sejarah dan perkembangan jamu, minuman tradisional Indonesia.
Indonesia.go.id. 2019. https://indonesia.go.id/ragam/komoditas/sosial/
sejarah-dan-perkembangan-jamu-minuman-tradisonal-indonesia.
Accessed 29 Oct 2023.

5. Chandrasekara A, Shahidi F. Herbal beverages: bioactive compounds
and their role in disease risk reduction—a review. J Tradit Complement
Med. 2018;8(4):451-8. https://doi.org/10.1016/j.jtcme.2017.08.006.

6. Hasanah N, Saputri CF, Bustamam A, Yanuar A. Traditional Indonesian
medication combats COVID-19. KnE Soc Sci. 2023;2023:243-66. https://
doi.org/10.18502/kss.v8i14.13835.

7. Fatmawati Pl, Dianawati H. Permintaan dan penawaran jahe di era
pandemi. J Pertan Cemara. 2022;19:10-9. https://doi.org/10.24929/fp.
v19i1.1977.

8. Alawi MA, Kurniati P. 2021. Cerita Mbah Painem, Nenek Penjual Jamu
Tradisional di Madiun, Berkeliling demi Menyambung Hidup. https://
regional.kompas.com/read/2021/10/01/080911378/cerita-mbah-pai-
nem-nenek-penjual-jamu-tradisional-di-madiun-berkeliling. Accessed
13 March 2024.

9. Sakinah S. Evaluasi Profil Sensori Wedang Uwuh Celup Komersial
Dengan Metode CATA (Check-All-That-Apply). Thesis. 2022. Universitas
Djuanda Bogor.

10.  Wulandari A, Sunarti TC, Fahma F, Enomae T. The potential of bioac-
tives as biosensors for detection of pH. IOP Conf Ser Earth Environ Sci.
2020;460:012034. https://doi.org/10.1088/1755-1315/460/1/012034.

11. Zaenab. 7 jamu herbal yang wajib kamu tahu. Direktorat Jendral Pelay-
anan Kesehatan, Kementeri Kesehat 2023. https://yankes.kemkes.go.id/
view_artikel/2062/7-jamu-herbal-yang-wajib-kamu-tahu.

12.  Pratiwi HP, Hunaefi D, Muhandri T. Evaluasi Atribut Sensori Produk Minu-
man Beras Kencur Celup Dengan Metode Check All That Apply (CATA)
dan Emotional Sensory Mapping. Thesis. 2021. http://repository.ipb.ac.
id/handle/123456789/108210

13.  Dwihindarti M. Profiling Atribut Jamu Kunyit Asam Dan Jamu Sinom
Dengan Metode Rate-All-That-Apply (Rata) Studi Kasus Demografi:
Beberapa Kota Di Jawa Timur. Sarjana Thesis. 2015. Universitas
Brawijaya.

14.  Pangestika LMW. Profiling Atribut Sensori Produk Minuman Olahan
Jahe dengan Metode RATA (Rate-All-That-Apply) Studi Kasus Wedang


https://doi.org/10.1016/j.chmed.2021.09.002
https://doi.org/10.1016/j.chmed.2021.09.002
https://doi.org/10.1016/j.biotno.2023.02.002
https://doi.org/10.1016/j.biotno.2023.02.002
https://indonesia.go.id/ragam/komoditas/sosial/sejarah-dan-perkembangan-jamu-minuman-tradisonal-indonesia
https://indonesia.go.id/ragam/komoditas/sosial/sejarah-dan-perkembangan-jamu-minuman-tradisonal-indonesia
https://doi.org/10.1016/j.jtcme.2017.08.006
https://doi.org/10.18502/kss.v8i14.13835
https://doi.org/10.18502/kss.v8i14.13835
https://doi.org/10.24929/fp.v19i1.1977
https://doi.org/10.24929/fp.v19i1.1977
https://regional.kompas.com/read/2021/10/01/080911378/cerita-mbah-painem-nenek-penjual-jamu-tradisional-di-madiun-berkeliling
https://regional.kompas.com/read/2021/10/01/080911378/cerita-mbah-painem-nenek-penjual-jamu-tradisional-di-madiun-berkeliling
https://regional.kompas.com/read/2021/10/01/080911378/cerita-mbah-painem-nenek-penjual-jamu-tradisional-di-madiun-berkeliling
https://doi.org/10.1088/1755-1315/460/1/012034
https://yankes.kemkes.go.id/view_artikel/2062/7-jamu-herbal-yang-wajib-kamu-tahu
https://yankes.kemkes.go.id/view_artikel/2062/7-jamu-herbal-yang-wajib-kamu-tahu
http://repository.ipb.ac.id/handle/123456789/108210
http://repository.ipb.ac.id/handle/123456789/108210

Estiasih et al. Journal of Ethnic Foods

20.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

(2025) 12:7

Jahe, Bandrek, Sekoteng, Ronde. Sarjana Thesis. 2015. Universitas
Brawijaya.

ShiY, Liang X, Chi L, ChenY, Liang L, Zhao J, et al. Ethanol extracts from
twelve Curcuma species rhizomes in China: antimicrobial, antioxidative
and anti-inflammatory activities. S Afr J Bot. 2021;140:167-72. https://
doi.org/10.1016/j.5ab.2021.04.003.

Joshi P, Joshi S, Semwal DK, Bisht A, Sharma S, Dwivedi J. Chemical
composition, antioxidative and antimicrobial activities of turmeric
spent oleoresin. Ind Crops Prod. 2021;162: 113278. https://doi.org/10.
1016/j.indcrop.2021.113278.

Al-Lahham S, Jaradat N, Hamayel A, Assaassa A, Hammad F, Mosa A,

et al. Hexane extract of Curcuma longa L. inhibits the activities of key
enzymes and pro- inflammatory adipokines linked to obesity. Eur J
Integr Med. 2021;48:101400. https://doi.org/10.1016/j.eujim.2021.
101400.

Yang QQ, Cheng LZ, Zhang T, Yaron S, Jiang HX, Sui ZQ, et al. Phenolic
profiles, antioxidant, and antiproliferative activities of turmeric
(Curcuma longa). Ind Crops Prod. 2020;152:112561. https://doi.org/10.
1016/j.indcrop.2020.112561.

Rana M, Sharma P, Mahima RC, Sharma P. Proximate and phytochemical
screening of the seed and pulp of Tamarind indica. ) Med Plants Stud.
2018;6:111-5.

Komakech R, Kim Y, Matsabisa GM, Kang Y. Anti-inflammatory and anal-
gesic potential of Tamarindus indica Linn. (Fabaceae): a narrative review.
Integr Med Res. 2019;8:181-6. https://doi.org/10.1016/}.imr.2019.07.002.
Fagbemi KO, Aina DA, Adeoye-Isijola MO, Naidoo KK, Coopoosamy RM,
Olajuyigbe OO. Bioactive compounds, antibacterial and antioxidant
activities of methanol extract of Tamarindus indica Linn. Sci Rep.
2022;12:1-12. https://doi.org/10.1038/541598-022-13716-x.

Khalid S, Mossadeq WMS, Israf DA, Hashim P, Rejab S, Shaberi AM, et al.
In vivo analgesic effect of aqueous extract of Tamarindus indica L. fruits.
Med Princ Pract. 2010;19:255-9. https://doi.org/10.1159/000312710.
Jirovetz L, Buchbauer G, Shafi PM, Abraham GT. Analysis of the essential
oil of the roots of the medicinal plant Kaempferia galanga L. (Zingiber-
aceae) from South-India. Acta Pharm Turc. 2001;43:107-10.

Muntasir, Abanit YM, Weraman P, Fudholi A. Natural larvicide mixed
lime leaf extract and galangal rhizome to mortality Aedes aegypti larvae.
Biocatal Agric Biotechnol. 2022;39:102274. https://doi.org/10.1016/j.
bcab.2022.102274.

Das G, Patra JK, Gongalves S, Romano A, Gutiérrez-Grijalva EP, Heredia
JB, et al. Galangal, the multipotent super spices: a comprehensive
review. Trends Food Sci Technol. 2020;101:50-62. https://doi.org/10.
1016/j.tifs.2020.04.032.

Ma Q, Fan XD, Liu XC, Qiu TQ, Jiang JG. Ultrasound-enhanced subcritical
water extraction of essential oils from Kaempferia galangal L. and their
comparative antioxidant activities. Sep Purif Technol. 2015;150:73-9.
https://doi.org/10.1016/j.seppur.2015.06.013.

Shetu HJ, Trisha KT, Sikta SA, Anwar R, Rashed SSB, Dash PR. Pharma-
cological importance of Kaempferia galanga (Zingiberaceae): a mini
review. Int J Res Pharm Pharm Sci. 2018;3:32-9.

Wang SY, Zhao H, Xu HT, Han XD, Wu YS, Xu FF, Yang XB, Gérans-

son U, Liu B. Kaempferia galanga L.: progresses in phytochemistry,
pharmacology, toxicology and ethnomedicinal uses. Front Pharmacol.
2021;12:675350. https://doi.org/10.3389/fphar.2021.675350.

Wong KC, Ong KS, Lim CL. Compositon of the essential oil of rhizomes
of Kaempferia galanga L. Flavour Fragr J. 1992;7(5):263-6. https://doi.
0rg/10.1002/ff}.2730070506.

Pereira-Caro G, Cros G, Yokota T, Crozier A. Phytochemical profiles of
black, red, brown, and white rice from the Camargue region of France. J
Agric Food Chem. 2013;61:7976-86. https://doi.org/10.1021/jf401937b.
Das G, Patra JK, Choi J, Baek KH. Rice grain, a rich source of natural
bioactive compounds. Pak J Agric Sci. 2017;54:671-82. https://doi.org/
10.21162/PAKJAS/17.2973.

Syed S, Ahmed ZI, Al-Hag MI, Mohammad A, Fujii Y. The possible role
of organic acids as allelochemicals in Tamarindus indica L. leaves. Acta
Agric Scand Sect B Soil Plant Sci. 2014;64:511-7. https://doi.org/10.
1080/09064710.2014.927525.

Bayoi JR, Foundikou BY, Etoa FX. In vitro bioactive properties of the
tamarind (Tamarindus indica) leaf extracts and its application for
preservation at room temperature of an indigenous roselle (Hibiscus

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Page 21 of 24

sabdariffa)-based drink. J Agric Food Res. 2021;6:100241. https://doi.
0rg/10.1016/}jafr2021.100241.

Vasant RA, Narasimhacharya AVRL. Ameliorative effect of tamarind leaf
on fluoride-induced metabolic alterations. Environ Health Prev Med.
2012;17:484-93. https://doi.org/10.1007/512199-012-0277-7.

Goyal B, Alok S, Jain SK, Verma A. Evaluation of analgesic activity of
ethanolic extract of Tamarindus indica. Int J Pharm Sci Res. 2013;4:1994~
7. https://doi.org/10.13040/1JPSR.0975-8232.4(5).1994-1997.

Bhadoriya SS, Mishra V, Raut S, Ganeshpurkar A, Jain SK. Anti-inflam-
matory and antinociceptive activities of a hydroethanolic extract of
Tamarindus indica leaves. Sci Pharm. 2012;80:685-700. https://doi.org/
10.3797/scipharm.1110-09.

Hassan NKNC, Taher M, Susanti D. Phytochemical constituents and
pharmacological properties of Garcinia xanthochymus- a review.
Biomed Pharmacother. 2018;106:1378-89. https://doi.org/10.1016/j.
biopha.2018.07.087.

Xu Z-H, Luo'Y, Qiu Y-F, Yang X-W, Lan T. Prenylated acylphloroglucinols
from the fruits of Garcinia xanthochymus. Fitoterapia. 2023;165:105427.
https://doi.org/10.1016/j.fitote.2023.105427.

Hamidon H, Taher M, Jaffri JM, Tg Zakaria TM, Sulaiman WMAW, Susanti
D, et al. Cytotoxic and anti-inflammatory activities of Garcinia xantho-
chymus extracts on cell lines. Makara J Heal Res. 2016;20:11-7. https://
doi.org/10.7454/msk.v20i1.5599.

Dalsasso RR, Valencia GA, Monteiro AR. Impact of drying and extrac-
tions processes on the recovery of gingerols and shogaols, the main
bioactive compounds of ginger. Food Res Int. 2022;154:111043. https://
doi.org/10.1016/j.foodres.2022.111043.

Ali AMA, EI-Nour MEM, Yagi SM, Qahtan AA, Alatar AA, Abdel-Salam
EM, et al. Cytotoxicity, phytochemical screening and genetic analysis
of ginger (Zingiber officinale Rosc.) callus and rhizome. S Afr J Bot.
2021;151:54-9. https//doi.org/10.1016/j.5aj.2021.11.011.

da Cruz RMS, Alberton O, da Silva LM, da Cruz GLS, Gasparotto-Junior
A, Cardozo-Filho L, et al. Phytochemistry of Cymbopogon citratus (D.C)
Stapf inoculated with arbuscular mycorrhizal fungi and plant growth
promoting bacteria. Ind Crops Prod. 2020;149:112340. https://doi.org/
10.1016/j.indcrop.2020.112340.

Oladeji OS, Adelowo FE, Ayodele DT, Odelade KA. Phytochemistry and
pharmacological activities of Cymbopogon citratus: a review. Sci African.
2019;6:00137. https://doi.org/10.1016/j.sciaf.2019.e00137.

Tyagi AK, Gottardi D, Malik A, Guerzoni ME. Chemical composition,
invitro anti-yeast activity and fruit juice preservation potential of lem-
ongrass oil. LWT. 2014;57:731-7. https://doi.org/10.1016/j.Iwt.2014.02.
004.

Campos J, Schmeda-Hirschmann G, Leiva E, Guzman L, Orrego R,
Ferndndez P, et al. Lemongrass (Cymbopogon citratus (D.C) Stapf) poly-
phenols protect human umbilical vein endothelial cell (HUVECs) from
oxidative damage induced by high glucose, hydrogen peroxide and
oxidized low-density lipoprotein. Food Chem. 2014;151:175-81. https://
doi.org/10.1016/j.foodchem.2013.11.018.

Mukarram M, Choudhary S, Khan MA, Poltronieri P, Khan MMA, Ali J,

et al. Lemongrass essential oil components with antimicrobial and
anticancer activities. Antioxidants. 2022;11:1-23. https://doi.org/10.
3390/antiox11010020.

Septama AW, Tasfiyati AN, Kristiana R, Jaisi A. Chemical profiles of essen-
tial oil from Javanese turmeric (Curcuma xanthorrhiza Roxb.), evaluation
of its antibacterial and antibiofilm activities against selected clinical
isolates. S Afr J Bot. 2022;146:728-34. https://doi.org/10.1016/jsajb.
2021.12.017.

Salleh N, Ismail S, Ab Halim MR. Effects of Curcuma xanthorrhiza extracts
and their constituents on phase Il drug-metabolizing enzymes activity.
Pharmacognosy Res. 2016;8:309-15. https://doi.org/10.4103/0974-
8490.188873.

Rahmat E, Lee J, Kang Y. Javanese turmeric (Curcuma xanthor-

rhiza Roxb.): ethnobotany, phytochemistry, biotechnology, and
pharmacological activities. Evid Based Complement Altern Med.
2021;2021:9960813.

Vij T, Anil PP, Shams R, Dash KK, Kalsi R, Pandey VK, et al. A comprehen-
sive review on bioactive compounds found in Caesalpinia sappan.
Molecules. 2023;28:6247.

Nirmal NP, Rajput MS, Prasad RGSV, Ahmad M. Brazilin from Caesalpinia
sappan heartwood and its pharmacological activities: a review. Asian


https://doi.org/10.1016/j.sajb.2021.04.003
https://doi.org/10.1016/j.sajb.2021.04.003
https://doi.org/10.1016/j.indcrop.2021.113278
https://doi.org/10.1016/j.indcrop.2021.113278
https://doi.org/10.1016/j.eujim.2021.101400
https://doi.org/10.1016/j.eujim.2021.101400
https://doi.org/10.1016/j.indcrop.2020.112561
https://doi.org/10.1016/j.indcrop.2020.112561
https://doi.org/10.1016/j.imr.2019.07.002
https://doi.org/10.1038/s41598-022-13716-x
https://doi.org/10.1159/000312710
https://doi.org/10.1016/j.bcab.2022.102274
https://doi.org/10.1016/j.bcab.2022.102274
https://doi.org/10.1016/j.tifs.2020.04.032
https://doi.org/10.1016/j.tifs.2020.04.032
https://doi.org/10.1016/j.seppur.2015.06.013
https://doi.org/10.3389/fphar.2021.675350
https://doi.org/10.1002/ffj.2730070506
https://doi.org/10.1002/ffj.2730070506
https://doi.org/10.1021/jf401937b
https://doi.org/10.21162/PAKJAS/17.2973
https://doi.org/10.21162/PAKJAS/17.2973
https://doi.org/10.1080/09064710.2014.927525
https://doi.org/10.1080/09064710.2014.927525
https://doi.org/10.1016/j.jafr.2021.100241
https://doi.org/10.1016/j.jafr.2021.100241
https://doi.org/10.1007/s12199-012-0277-7
https://doi.org/10.13040/IJPSR.0975-8232.4(5).1994-1997
https://doi.org/10.3797/scipharm.1110-09
https://doi.org/10.3797/scipharm.1110-09
https://doi.org/10.1016/j.biopha.2018.07.087
https://doi.org/10.1016/j.biopha.2018.07.087
https://doi.org/10.1016/j.fitote.2023.105427
https://doi.org/10.7454/msk.v20i1.5599
https://doi.org/10.7454/msk.v20i1.5599
https://doi.org/10.1016/j.foodres.2022.111043
https://doi.org/10.1016/j.foodres.2022.111043
https://doi.org/10.1016/j.sajb.2021.11.011
https://doi.org/10.1016/j.indcrop.2020.112340
https://doi.org/10.1016/j.indcrop.2020.112340
https://doi.org/10.1016/j.sciaf.2019.e00137
https://doi.org/10.1016/j.lwt.2014.02.004
https://doi.org/10.1016/j.lwt.2014.02.004
https://doi.org/10.1016/j.foodchem.2013.11.018
https://doi.org/10.1016/j.foodchem.2013.11.018
https://doi.org/10.3390/antiox11010020
https://doi.org/10.3390/antiox11010020
https://doi.org/10.1016/j.sajb.2021.12.017
https://doi.org/10.1016/j.sajb.2021.12.017
https://doi.org/10.4103/0974-8490.188873
https://doi.org/10.4103/0974-8490.188873

Estiasih et al. Journal of Ethnic Foods

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

(2025) 12:7

Pac JTrop Med. 2015;8:421-30. https://doi.org/10.1016/j.apjtm.2015.05.
014.

Rajput MS, Nirmal NP, Nirmal SJ, Santivarangkna C. Bioactives from
Caesalpinia sappan L. recent advancements in phytochemistry and
pharmacology. S Afr J Bot. 2022;151:60-74. https://doi.org/10.1016/j.
5ajb.2021.11.021.

Gopalkrishnan B, Agashe S, Kumavat U. Pharmacognostical screening
of flavoring leaves Pandanus amaryllifolius rox. Int J Pharmacogn Phyto-
chem Res. 2015;7:745-9.

Mar A, Mar AA, Thin PP, Zin MM. Study on the phytochemical constitu-
ents in essential oil of Pandanus amaryllifolious Roxb. leaves and their
antibacterial efficacy. Yadanabon Univ Res J. 2019;10:1-9.

Minh NP, Vo TT, Van ML, Phong TD, Van TN, Nam VH. Green pigment
extraction from pandan (Pandanus amaryllifolius) and its application in
food industry. J Pharm Sci Res. 2019;11:925-9.

Bhuyan B, Sonowal R. An overview of Pandanus amaryllifolius Roxb.
exLindl. and its potenstial impact on health. Curr Trends Pharm Res.
2021;8:138-57.

Vallverdu-Queralt A, Regueiro J, Martinez-Huélamo M, Rinaldi Alvarenga
JF, Leal LN, Lamuela-Raventos RM. A comprehensive study on the phe-
nolic profile of widely used culinary herbs and spices: rosemary, thyme,
oregano, cinnamon, cumin and bay. Food Chem. 2014;154:299-307.
https://doi.org/10.1016/jfoodchem.2013.12.106.

Das G, Gongalves S, Basilio Heredia J, Romano A, Jiménez-Ortega LA,
Gutiérrez-Grijalva EP, et al. Cardiovascular protective effect of cin-
namon and its major bioactive constituents: an update. J Funct Foods.
2022;97:105045. https://doi.org/10.1016/ff.2022.105045.

Rasool N, Saeed Z, Pervaiz M, Ali F, Younas U, Bashir R, et al. Evaluation of
essential oil extracted from ginger, cinnamon and lemon for therapeu-
tic and biological activities. Biocatal Agric Biotechnol. 2022;44:102470.
https://doi.org/10.1016/j.bcab.2022.102470.

Gilani S, Najafpour G. Evaluation of the extraction process parameters
on bioactive compounds of cinnamon bark: A comparative study.
Process Biochem. 2022;114:93-101. https://doi.org/10.1016/j.procbio.
2022.01.022.

Salim AA, Bakhtiar H, Dawood DAS, Ghoshal SK. Anticancer and
cytotoxicity evaluation of silver-cinnamon nanoshells. Mater Lett.
2023;334:133671. https://doi.org/10.1016/j.matlet.2022.133671.
Senevirathne BS, Jayasinghe MA, Pavalakumar D, Siriwardhana CG.
Ceylon cinnamon: a versatile ingredient for futuristic diabetes manage-
ment. J Futur Foods. 2022;2:125-42. https://doi.org/10.1016/j jfutfo.
2022.03.010.

Wulandari P, Yuniarti E. Bioactivity potential and chemical compounds
of Cinnamomum: literature review. J Penelit Pendidik IPA. 2023;9:1-7.
https://doi.org/10.29303/jppipa.v9i5.3284.

Batiha GES, Alkazmi LM, Wasef LG, Beshbishy AM, Nadwa EH, Rashwan
EK. Syzygium aromaticum L. (Myrtaceae): traditional uses, bioactive
chemical constituents, pharmacological and toxicological activities.
Biomolecules. 2020;10:202. https://doi.org/10.3390/biom10020202.
Ogwuda UA, Adewumi CN, Anyip PJ, Ochi IO. Phytochemical screening
and chemical analysis of cloves (Syzygium Aromaticum) flower buds. Int
Res J Mod Eng Technol Sci. 2022. https://doi.org/10.56726/irjmets323
02.

Ghule SN, Desai MA. Intensified extraction of valuable compounds from
clove buds using ultrasound assisted hydrotropic extraction. J Appl Res
Med Aromat Plants. 2021;25:100325. https://doi.org/10.1016/j jarmap.
2021.100325.

Xue Q, Xiang Z, Wang S, Cong Z, Gao P, Liu X. Recent advances in
nutritional composition, phytochemistry, bioactive, and potential appli-
cations of Syzygium aromaticum L. (Myrtaceae). Front Nutr. 2022;9:1-25.
https://doi.org/10.3389/fnut.2022.1002147.

Cortés-Rojas DF, de Souza CRF, Oliveira WP. Clove (Syzygium aromati-
cum): a precious spice. Asian Pac J Trop Biomed. 2014;4:90-6. https://
doi.org/10.1016/52221-1691(14)60215-X.

Batool S, Khera RA, Hanif MA, Ayub MA. Bay leaf. In: Hanif MA, Nawaz H,
Khan MM, Byrne HJ, editors. Medicicnal plants South Asia: novel sources
drug discovery. Amsterdam: Elsevier; 2019. p. 63-74. https://doi.org/10.
1016/B978-0-08-102659-5.00005-7.

Syabana MA, Yuliana ND, Batubara |, Fardiaz D. a-glucosidase

inhibitors from Syzygium polyanthum (Wight) Walp leaves as revealed

71

72.

73.

74.

75.

76.

77.

78.

79.

80.

82.

83.

84.

85.

86.

87.

88.

Page 22 of 24

by metabolomics and in silico approaches. J Ethnopharmacol.
2022;282:114618. https//doi.org/10.1016/}jep.2021.114618.

Cai R, Yue X, Wang Y, Yang Y, Sun D, Li H, et al. Chemistry and

bioactivity of plants from the genus Amomum. J Ethnopharmacol.
2021;281:114563. https://doi.org/10.1016/j.jep.2021.114563.

Lee JA, Lee MY, Seo CS, Jung DY, Lee NH, Kim JH, et al. Anti-asthmatic
effects of an Amomum compactum extract on an ovalbumin
(OVA)-induced murine asthma model. Biosci Biotechnol Biochem.
2010;74:1814-8. https://doi.org/10.1271/bbb.100177.

Malik T, Sharma R, Panesar PS, Gehlot R, Tokusoglu O, Dhull SB, et al.
Nutmeg nutraceutical constituents: in vitro and in vivo pharmacological
potential. J Food Process Preserv. 2022;46:1-11. https://doi.org/10.1111/
jfpp.15848.

Urabee MC, Abdulsattar JO, Nasif ZN. Phytochemical profile, antimicro-
bial, antioxidant activity and cyclooxygenase 2 inhibitory properties of
nutmeg (Myristica fragrans) seeds extract. Egypt J Chem. 2022;65:317—
26. https://doi.org/10.21608/EJCHEM.2021.78192.3831.

Marzuki I, Joefrie B, A. Aziz S, Agusta H, Surahman M. Physico-chemical
characterization of maluku nutmeg oil. Int J Sci Eng. 2014. https://doi.
org/10.12777/ijse.7.1.61-64.

Okiki PA, Nwobi CP, Akpor OB, Adewole E, Agbana RD. Assessment

of nutritional and medicinal properties of nutmeg. Sci African.
2023;19:e01548. https://doi.org/10.1016/j.sciaf.2023.e01548.
Ashokkumar K, Simal-Gandara J, Murugan M, Dhanya MK, Pandian
A.Nutmeg (Myristica fragrans Houtt.) essential oil: a review on its
composition, biological, and pharmacological activities. Phyther Res.
2022,36:2839-51. https://doi.org/10.1002/ptr.7491.

Seneme EF, dos Santos DG, Silva EMR, Franco YEM, Longato GB. Pharma-
cological and therapeutic potential of myristicin: a literature review.
Molecules. 2021;26(19):5914. https://doi.org/10.3390/molecules261959
14.

Tunjung WAS, Cinatl J, Michaelis M, Smales CM. Anticancer effect of
kaffir lime (Citrus hystrix DC) leaf extract in cervical cancer and neuro-
blastoma cell lines. Procedia Chem. 2015;14:465-8. https://doi.org/10.
1016/j.proche.2015.03.062.

Zhao Z, Wang Y, Nian M, Lv H, Chen J, Qiao H, et al. Citrus hystrix: a
review of phytochemistry, pharmacology and industrial applications
research progress. Arab J Chem. 2023;16:105236. https://doi.org/10.
1016/j.arabjc.2023.105236.

Pal K, Chowdhury S, Dutta SK, Chakraborty S, Chakraborty M, Pandit GK,
et al. Analysis of rhizome color content, bioactive compound profiling
and ex situ conservation of turmeric genotypes (Curcuma longa L.) from
sub-Himalayan terai region of India. Ind Crops Prod. 2020;150:112401.
https://doi.org/10.1016/j.indcrop.2020.112401.

Moghadamtousi SZ, Kadir AH, Hassandarvish P, Tajik H, Abubakar S,
Zandi K. A review on antibacterial, antiviral, and antifungal activity of
curcumin. Biomed Res Int. 2014;2014:186864. https://doi.org/10.1155/
2014/186864.

Khatun M, Nur MA, Biswas S, Khan M, Amin MZ. Assessment of the
antioxidant, anti-inflammatory and antibacterial activities of different
types of turmeric (Curcuma longa) powder in Bangladesh. J Agric Food
Res. 2021;6:100201. https://doi.org/10.1016/jjafr.2021.100201.
El-Siddeg K, Gunesana HPM, Prasad BA, Pushpukumara DKNG, Ramana
KVR, Vijayananand P, et al. Tamarind (Tamarindus indica L.). Revised ed.
Southampton: Southampton Centre for Underutilized Crops; 2006.
https://doi.org/10.1017/50014479707005170.

Nur Fahima SS, Hayati A, Zayadi H. Ethnobotanical study of tamarind
(Tamarindus indica L) in Lebakrejo Village, Purwodadi District, pasuruan
regency. Berk Ilm Biol. 2022;13:24-33. https://doi.org/10.22146/bib.
v13i1.4073.

Das SS, Dey M, Ghosh AK. Determination of anthelmintic activity of
the leaf and bark extract of Tamarindus Indica Linn. Indian J Pharm Sci.
2011;73:104-7.

Subositi D, Kurnianingrum N, Mujahid R, Widiyastuti Y. Kaempferia
galanga L. a medicinal plant used by Indonesian ethnic groups: genetic
diversity based on Inter-Simple Sequence Repeats (ISSR). AGRIVITA J
Agric Sci. 2020;42(1):45-52. https://doi.org/10.17503/agrivita.v42il.
1850.

Vardhani AK. Caesalpinia sappan L. Proc Int Conf Appl Sci Heal.
2019:290-9.


https://doi.org/10.1016/j.apjtm.2015.05.014
https://doi.org/10.1016/j.apjtm.2015.05.014
https://doi.org/10.1016/j.sajb.2021.11.021
https://doi.org/10.1016/j.sajb.2021.11.021
https://doi.org/10.1016/j.foodchem.2013.12.106
https://doi.org/10.1016/j.jff.2022.105045
https://doi.org/10.1016/j.bcab.2022.102470
https://doi.org/10.1016/j.procbio.2022.01.022
https://doi.org/10.1016/j.procbio.2022.01.022
https://doi.org/10.1016/j.matlet.2022.133671
https://doi.org/10.1016/j.jfutfo.2022.03.010
https://doi.org/10.1016/j.jfutfo.2022.03.010
https://doi.org/10.29303/jppipa.v9i5.3284
https://doi.org/10.3390/biom10020202
https://doi.org/10.56726/irjmets32302
https://doi.org/10.56726/irjmets32302
https://doi.org/10.1016/j.jarmap.2021.100325
https://doi.org/10.1016/j.jarmap.2021.100325
https://doi.org/10.3389/fnut.2022.1002147
https://doi.org/10.1016/S2221-1691(14)60215-X
https://doi.org/10.1016/S2221-1691(14)60215-X
https://doi.org/10.1016/B978-0-08-102659-5.00005-7
https://doi.org/10.1016/B978-0-08-102659-5.00005-7
https://doi.org/10.1016/j.jep.2021.114618
https://doi.org/10.1016/j.jep.2021.114563
https://doi.org/10.1271/bbb.100177
https://doi.org/10.1111/jfpp.15848
https://doi.org/10.1111/jfpp.15848
https://doi.org/10.21608/EJCHEM.2021.78192.3831
https://doi.org/10.12777/ijse.7.1.61-64
https://doi.org/10.12777/ijse.7.1.61-64
https://doi.org/10.1016/j.sciaf.2023.e01548
https://doi.org/10.1002/ptr.7491
https://doi.org/10.3390/molecules26195914
https://doi.org/10.3390/molecules26195914
https://doi.org/10.1016/j.proche.2015.03.062
https://doi.org/10.1016/j.proche.2015.03.062
https://doi.org/10.1016/j.arabjc.2023.105236
https://doi.org/10.1016/j.arabjc.2023.105236
https://doi.org/10.1016/j.indcrop.2020.112401
https://doi.org/10.1155/2014/186864
https://doi.org/10.1155/2014/186864
https://doi.org/10.1016/j.jafr.2021.100201
https://doi.org/10.1017/s0014479707005170
https://doi.org/10.22146/bib.v13i1.4073
https://doi.org/10.22146/bib.v13i1.4073
https://doi.org/10.17503/agrivita.v42i1.1850
https://doi.org/10.17503/agrivita.v42i1.1850

Estiasih et al. Journal of Ethnic Foods

89.

90.

92.

93.

94,

95.

96.

97.

98.

99.

100.

102.

103.

104.

105.

106.

107.

108.

(2025) 12:7

Setyowati N, Mulyo JH, Yudhistira B. The hidden treasure of wedang
uwuh, an ethnic traditional drink from Java, Indonesia: its benefits and
innovations. Int J Gastron Food Sci. 2023;31:100688.

Daily JW, Yang M, Kim DS, Park S. Efficacy of ginger for treating type 2
diabetes: a systematic review and meta-analysis of randomized clinical
trials. J Ethn Foods. 2015;2:36-43. https://doi.org/10.1016/}.jef.2015.02.
007.

Alsherbiny MA, Abd-Elsalam WH, El Badawy SA, Taher E, Fares M, Torres
A, et al. Ameliorative and protective effects of ginger and its main
constituents against natural, chemical and radiation-induced toxicities:
a comprehensive review. Food Chem Toxicol. 2019;123:72-97. https://
doi.org/10.1016/j.fct.2018.10.048.

Wifek M, Saeed A, Rehman R, Nisar S. Lemongrass: a review on

its botany, properties, applications and active components. ljcbs.
2016;9:79-84.

Joseph K, Rao KJ. Effect of incorporation of lemongrass extract and
lemongrass oil on the sensory, physico-chemical and textural profile of
paneer. Indian J Dairy Sci. 2019;72:130-8. https://doi.org/10.33785/ijds.
2019.v72i02.002.

Alimi D, Hajri A, Jallouli S, Sebai H. Toxicity, repellency, and anti-cho-
linesterase activities of bioactive molecules from clove buds Syzygium
aromaticum L. as an ecological alternative in the search for control
Hyalomma scupense (Acari: Ixodidae). Heliyon. 2023;9:e18899. https://
doi.org/10.1016/j.heliyon.2023.e18899.

Army R. Jamu, ramuan tradisional kaya manfaat. Jakarta: Badan
Pengembangan dan Pembinaan Bahasa, Kementerian Pendidikan dan
Kebudayaan; 2018.

Siew ZZ, Chan EWC, Wong CW. Hydrophobic bioactive constituents of
cinnamon bark as inhibitor of polyphenol oxidase from Musa acumi-
nata’'Mas' peel. Biocatal Agric Biotechnol. 2022;45:102504. https://doi.
0rg/10.1016/j.bcab.2022.102504.

Mohamed AE, Abdur R, Mm SA. Cinnamon bark as antibacterial agent:
a mini-review. GSC Biol Pharm Sci. 2020;10:103-8.

Yaseen OK, Mohammed MT. Analytical detection of phytochemical
compounds in Cinnamomum zeylanicum bark extract. Egypt J Chem.
2023;66:265-73. https://doi.org/10.21608/ejchem.2022.146416.6366.
Tafzi F. Bioactivity of cinnamon (Cinamomum sp). Indones Food Sci
Technol J. 2020;3:18-22. https://doi.org/10.22437/ifstj.v3i1.10191.
Rostiana O, Arlianti T, Purwiyanti S, Ruhnayat A. Selected nutmeg parent
trees from nutmeg population in Bogor: their fruit yield, essential oil
content, and morphological characteristics. IOP Conf Ser Earth Environ
Sci. 2021,762:012053. https://doi.org/10.1088/1755-1315/762/1/
012053.

Bahar SA, Renyaan K. Cita rasa rempah pala: studi sejarah kuliner

Abad XX di Banda Naira. BANDA Hist J Pendidik Sej Dan Stud Budaya.
2023;1:10-7.

Adhamatika A, Murtini ES, Sunarharum WB, Chompoorat P, Putri DA. The
application of pandan leaves powder (Pandanus amaryllifolius Roxb.) as
a natural coloring on the pandan steamed bun production. Food Sci
Technol (U S). 2023;11:44-53. https://doi.org/10.13189/fst.2023.110105.
Quyen NTC, Quyen NTN, Nhan LTH, Toan TQ. Antioxidant activity, total
phenolics and flavonoids contents of Pandanus amaryllifolius (Roxb.).
IOP Conf Ser Mater Sci Eng. 2020. https://doi.org/10.1088/1757-899X/
991/1/012019.

Thanebal SAP, Vun-Sang S, Igbal M. Hepatoprotective effects of
Pandanus amaryllifolius against carbon tetrachloride (CCl,) induced
toxicity: a biochemical and histopathological study. Arab J Chem.
2021;14:103390. https://doi.org/10.1016/j.arabjc.2021.103390.
Abdulrahman MD. Review of ethnopharmacology, morpho-anatomy,
biological evaluation and chemical composition of Syzygium polyan-
thum (Wight) Walp. Plant Sci Today. 2022;9:167-77. https://doi.org/10.
14719/pst.1386.

Ismail A, Amir W, Wan N, Ismail A, Amir W. Syzygium polyanthum (Wight)
Walp: a potential phytomedicine common names and plant. Pharma-
cogn J. 2019;11:429-38.

Dewijanti ID, Mangunwardoyo W, Artanti N, Hanafi M. Bioactivities

of salam leaf (Syzygium polyanthum (Wight) Walp). AIP Conf Proc.
2019;2168:020072.

Putri LSE, Dasumiati D, Kristiyanto K, Mardiansyah M, Malik C,
Leuvinadrie LP, et al. Ethnobotanical study of herbal medicine in

109.

110.

113.

114.

115.

116.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

Page 23 of 24

Ranggawulung urban forest, Subang District, West Java, Indonesia.
Biodiversitas. 2016;17:172—-6. https://doi.org/10.13057/biodiv/d170125.
Rahim ENAA, Ismail A, Omar MN, Rahmat UN, Nizam Wan Ahmad WA.
GC-MS analysis of phytochemical compounds in Syzygium polyanthum
leaves extracted using ultrasound-assisted method. Pharmacogn J.
2018;10:110-9. https://doi.org/10.5530/pj.2018.1.20.

Thavamurugan S, Dhivyadharchini M, Suresh P, Manikandan T, Vasuki
A, Nandhagopalan'V, et al. Investigation on nutritional, phytochemi-
cal, and antioxidant abilities of various traditional rice varieties. Appl
Biochem Biotechnol. 2023;195:2719-42. https://doi.org/10.1007/
$12010-022-04264-1.

Wulandari RA, Azrianingsih R. Etnobotani jamu gendong berdasarkan
persepsi produsen jamu gendong di Desa Karangrejo, Kecamatan
Kromengan. Kabupaten Malang J Biotropika. 2014;2:2014. https://doi.
0rg/10.3956/2009-30.1.

Juwitaningsih T, Jahro IS, Sari SA. Evaluation of north sumatera
cardamom seed (Amomum compactum) extract as antibacterial and
anticancer. J Phys Conf Ser. 2020;1485:012019. https://doi.org/10.1088/
1742-6596/1485/1/012019.

Rajathi AA, Sundarraj AA, Leslie S, Pragalyaashree MM. Processing and
medicinal uses of cardamom and ginger—a review. J Pharm Sci Res.
2017,9:2117-22.

Alkandahri YM, Shafirany ZM, Rusdin A, Agustina LS, Pangaribuan F, Fitri-
anti F, et al. Amomum compactum: a review of pharmacological studies.
Plant Cell Biotechnol Mol Biol. 2021;22:61-9.

Chironi S, Bacarella S, Altamore L, Columba P, Ingrassia M. Consumption
of spices and ethnic contamination in the daily diet of Italians—con-
sumers' preferences and modification of eating habits. J Ethn Foods.
2021;8:6. https://doi.org/10.1186/542779-021-00082-8.

Palai S, Dehuri M, Patra R. Spices boosting immunity in COVID-19. Ann
Phytomed Int J. 2020;9:80-96. https://doi.org/10.21276/ap.2020.9.2.7.
Wongsariya K, Phanthong P, Bunyapraphatsara N, Srisukh'V,
Chomnawang MT. Synergistic interaction and mode of action of Citrus
hystrix essential oil against bacteria causing periodontal diseases.
Pharm Biol. 2014;52:273-80. https://doi.org/10.3109/13880209.2013.
833948.

Borusiewicz M, Trojanowska D, Paluchowska P, Janeczko Z, Petitjean
MW, Budak A. Cytostatic, cytotoxic, and antibacterial activities of essen-
tial oil isolated from Citrus hystrix. ScienceAsia. 2017;43:96-106. https://
doi.org/10.2306/scienceasial513-1874.2017.43.096.

Anuchapreeda S, Anzawa R, Viriyaadhammaa N, Neimkhum W, Chai-
yana W, Okonogi S, et al. Isolation and biological activity of agrostophil-
linol from kaffir lime (Citrus hystrix) leaves. Bioorg Med Chem Lett.
2020;30:127256. https://doi.org/10.1016/j.omcl.2020.127256.
Anuchapreeda S, Chueahongthong F, Viriyaadhammaa N, Panyajai P,
Anzawa R, Tima S, et al. Antileukemic cell proliferation of active com-
pounds from kaffir lime (Citrus hystrix) leaves. Molecules. 2020;25:1300.
https://doi.org/10.3390/molecules25061300.

Brito LDC, Berenger ALR, Figueiredo MR. An overview of anticancer
activity of Garcinia and Hypericum. Food Chem Toxicol. 2017;109:847—
62. https://doi.org/10.1016/j.fct.2017.03.053.

Mulyani S, Harsojuwono BA, Puspawati GAKD. Potensi minuman kunyit
asam (Curcuma domestica Val—Tamarindus indica L.) sebagai minuman
kaya antioksidan. AGRITECH. 2014;34:65-71.

Ayunin NAQ, Santoso U, Harmayani E. Kajian kualitas dan aktivitas
antioksidan berbagai formula minuman jamu kunyit asam. J Teknol
Pertan Andalas. 2019;23:37-48.

Widari IAA, Mulyani S, Harsojuwono BA. Kunyit asam and sinom bever-
ages inhibition with a -glucosidase enzyme activity. J Rekayasa Dan
Manaj Agroindustri. 2014;2:26-35.

Andrie M, Wintari T, Rizga A. Uji aktivitas jamu gendong kunyit asam
(Curcuma domestica val.; Tamarindus indica L) sebagai antidiabetes
pada tikus yang diinduksi streptozotocin. Tradit Med J. 2014;19:95-102.
Andanawarih P, Ulya N. Efektifitas jamu kunyit asam terhadap
penyembuhan laserasi perineum di Kota Pekalongan. J TSCNers.
2021;6:2503-2453.

Lisani F, Hudaya I. Literatur review: pemberian minuman kunyit asam
(Curcuma domestica Val.—Tamarindus indica L.) Sebagai penurun tingkat
nyeri menstruasi (Dysmenorrhea). BHAMADA J llmu Dan Teknol Kes-
ehat. 2021;12:33-7.


https://doi.org/10.1016/j.jef.2015.02.007
https://doi.org/10.1016/j.jef.2015.02.007
https://doi.org/10.1016/j.fct.2018.10.048
https://doi.org/10.1016/j.fct.2018.10.048
https://doi.org/10.33785/ijds.2019.v72i02.002
https://doi.org/10.33785/ijds.2019.v72i02.002
https://doi.org/10.1016/j.heliyon.2023.e18899
https://doi.org/10.1016/j.heliyon.2023.e18899
https://doi.org/10.1016/j.bcab.2022.102504
https://doi.org/10.1016/j.bcab.2022.102504
https://doi.org/10.21608/ejchem.2022.146416.6366
https://doi.org/10.22437/ifstj.v3i1.10191
https://doi.org/10.1088/1755-1315/762/1/012053
https://doi.org/10.1088/1755-1315/762/1/012053
https://doi.org/10.13189/fst.2023.110105
https://doi.org/10.1088/1757-899X/991/1/012019
https://doi.org/10.1088/1757-899X/991/1/012019
https://doi.org/10.1016/j.arabjc.2021.103390
https://doi.org/10.14719/pst.1386
https://doi.org/10.14719/pst.1386
https://doi.org/10.13057/biodiv/d170125
https://doi.org/10.5530/pj.2018.1.20
https://doi.org/10.1007/s12010-022-04264-1
https://doi.org/10.1007/s12010-022-04264-1
https://doi.org/10.3956/2009-30.1
https://doi.org/10.3956/2009-30.1
https://doi.org/10.1088/1742-6596/1485/1/012019
https://doi.org/10.1088/1742-6596/1485/1/012019
https://doi.org/10.1186/s42779-021-00082-8
https://doi.org/10.21276/ap.2020.9.2.7
https://doi.org/10.3109/13880209.2013.833948
https://doi.org/10.3109/13880209.2013.833948
https://doi.org/10.2306/scienceasia1513-1874.2017.43.096
https://doi.org/10.2306/scienceasia1513-1874.2017.43.096
https://doi.org/10.1016/j.bmcl.2020.127256
https://doi.org/10.3390/molecules25061300
https://doi.org/10.1016/j.fct.2017.03.053

Estiasih et al. Journal of Ethnic Foods

128.

129.

130.

131

132.

133.

134.

135.

137.

138.

139.

140.

144.

145.

146.

(2025) 12:7

Mentari LW. Pemberian seduhan hangat kunyit asam terhadap
perubahan tingkat dismenorea pada Siswi Kelas VIl SMPN 1 Babadan
Kabupaten Ponorogo. Sekolah Tinggi lImu Kesehatan Bhakti Husada
Mulia Madiun, 2020.

Jalil M. Pemanfaatan Curcuma longa dan Kaempferia galanga sebagai
bahan pembuatan jamu” beras kencur "bagi ibu pasca melahirkan.
Pros SNPBS (Seminar Nas Pendidik Biol Dan Saintek) Ke-4.2019:167-73.
Kiptiyah SY, Harmayani E, Santoso U. Study of microbiological quality
and antioxidant activity beras kencur drink with heating process.
Indones Food Nutr Prog. 2017;14:91-100.

Latifah NJ. Uji aktivitas jamu gendong beras kencur (Oryza sativa L
Kaempferia galanga L.) sebagai antidiabetes pada tikus putih jantan
galur wistar yang diinduksi streptozotocin. Universitas Tanjung Pura,
2014,

Mufarikhah A, Nugroho RP. Perbedaan nafsu makan mencit yang diberi-
kan jamu beras kencur dengan variasi beras merah dan beras putih.
Malang: 2019.

Sutrisno D, Sulasama EF, Maila A. Pemanfaatan beras kencur dan

daun kelor sebagai obat tradisional melalui kegiatan KKN di RT 05

Desa Mudung Darat Kabupaten Muaro Jambi. J Abdi Masy Indones.
2022;2:199-204. https://doi.org/10.54082/jamsi.206.

Sari AC, Basith A, Ningrum IK, N'iaza EH. Peningkatan ekonomi
masyarakat Desa Cengungklung, Kecamatan Gayam, Kabupaten Bojon-
egoro hasil kreativitas Tim Gayam 1 Universitas Nahdlatul Ulama Sunan
Giri. PADIMAS J Pengabdi Masy. 2022;1:37-43. https://doi.org/10.31849/
dinamisia.v3i1.2729.

Noena RAN, Base NH. Inventarisasi tanaman dan ramuan tradisional
etnis Sulawesi Selatan sebagai imunomodulator. J Kesehat Yamasi
Makasar. 2021;5:42-9.

Pudjowati J, Anindika P. Pemanfaatan tanaman toga kunyit untuk mem-
buat minuman segar sinom di Desa Sawotratap, Kecamatan Gedangan,
Kabupaten Sidoarjo. Community Serv J Econ Educ. 2022;1:6-11.

Devi M, Wibowotomo B, Soekopitojo S, Merawati D. Study of antioxi-
dant activity in sinom drinks from breadfruit (Artocarpus Altilis) leaves.
Adv Soc Sci Educ Humanit Res. 2019;242:7-12. https://doi.org/10.2991/
icovet-18.2019.3.

Wiradnyani NK. Kapasitas antioksidan minuman sinom. Pros. Sintesa.
2018, pp. 381-390.

Wiradnyani NK. Efek antioksidan minuman sinom terhadap gula

darah tikus putih sprague dawley diabetes melitus. In: Isa I, Salimi YK,
Aman LO, Asui RA, editors. Semin. Nas. Kim. Pendidik. Kim. UNG 2014,
Gorontalo: Jurusan Kimia FMIPA Universitas Negeri Gorontalo; 2014, p.
978-979.

Hartiati A, Mulyani S. The effect of maltodextrin concentration and
drying temperature to antioxidant content of sinom beverage powder.
Agric Agric Sci Procedia. 2015;3:231-4. https://doi.org/10.1016/j.aaspro.
2015.01.045.

Harijono H, Mualimin L, Estiasih T, Wulan SN, Pramitha HS. Potensi
minuman fungsional wedang uwuh sebagai kontrol berat badan dan
kontrol kadar glukosa darah. J Pangan dan Agroind. 2021;9:155-64.
https://doi.org/10.21776/ubjpa.2021.009.03.3.

Widyaningsih TD, Siska Al, Fanani R, Martati E. Traditional drink of black
cincau (Mesona palustris BL)-based wedang uwuh as immunomodula-
tor on alloxan-induced diabetic rats. Nutr Food Sci. 2020;50:1123-33.
https://doi.org/10.1108/NFS-05-2019-0165.

Widyaningsih TD, Nugroho MFA. The influence of roselle-based wedang
uwuh (Hibiscus sabdariffa L) on SOD (superoxide dismutase) and MDA
(malondialdehyde) of cigarette smoke-exposed rat. Adv Food Sci
Sustain Agric Agroind Eng. 2021;4:138-43. https://doi.org/10.21776/ub.
afssaae.2021.004.02.7.

Fauziah IN, Prangdimurti E, Palupi NS. Bioaccessibility of antioxidant
capacity of wedang uwuh a traditional Indonesian beverage by gastro-
intestinal digestion. Curr Res Nutr Food Sci. 2023;11:376-88. https://doi.
0rg/10.12944/CRNFSJ.11.1.28.

Siregar TG, Febrianti W, Afsari Chaniago Y, Kaspia Y, Mukmin Hasibuan

Z. Upaya peningkatan imunitas tubuh di masa pandemi COVID-19
melalui pemberian wedang jahe di Kelurahan Gaharu Medan. J Progr
Mhs Kreat. 2021;5:130-40. https://doi.org/10.32832/pkm-p.v5i2.950.
Sinamo KN, Hutabarat NDMR. Red ginger wedang to strengthen
immune system against covid-19 of children living in an orphanage.

147.

148.

149.

150.

151.

153.

154

155.

156.

Page 24 of 24

ABDIMAS Talent J Pengabdi Kpd Masy. 2021;6:60-7. https://doi.org/10.
32734/abdimastalenta.v6i1.5108.

Tambunan 1J, Ginting E, Yulia R, Ramadhan A. sosialisasi pembuatan
minuman wedang jahe instan untuk penguat imunitas mencegah
COVID-19 di Sekolah Menengah Kejuruan (SMK) Farmasi Apipsu
Medan. J Pengabdi Masy Tjut Nyak Dhien. 2022;1:76-82. https://doi.
0rg/10.36490/jpmtnd.v1i2.312.

Widiatami T, Widyawati MN, Admini A. Studly literature tentang pem-
berian minuman kunyit asam terhadap tingkat nyeri menstruasi pada
remaja putri. J Kebidanan. 2018;8:139. https://doi.org/10.31983/jkb.v8i2.
3743.

Kurnian AF. Pengaruh wedang jahe merah (Zingiber officinale Var
Rubrum) terhadap perubahan kadar kolesterol pada pasien diabetes
mellitus di puskesmas pacarkeling surabaya. Universitas Katolik Widya
Mandala Surabaya, 2019.

Mahmudati N. Wedang jahe berpotensi menurunkan risiko DM tipe 2
(studi pada tikus putih betina HFD). Pros. Semin. Nas. from Basic Sci. to
Compr. Educ, Makassar: 2016, p. 164-166.

Alyamaniyah UH, Mahmudah. Efektivitas pemberian wedang jahe (Zin-
giber officinale Var. Rubrum) terhadap penurunan emesis gravidarum
pada trimester pertama. J Biometrika dan Kependud. 2014;3:81-7.
Herlinadiyaningsih H. Efektivitas wedang jahe (Zingibers officinale)
terhadap intensitas dismenore pada remaja putri. J Kebidanan Indones.
2016;7:1-10. https://doi.org/10.36419/jkebin.v7i1.43.

Rini FS, Nurkamilah. The effect of giving wedang jahe (ginger emprit)
and hypnoemesis on the frequency of nausea vomiting in trimester 1
and 2 pregnant women. J Sci Innovare. 2023;06:1-4.

Sulistiyowati R, Lidyana N, Gending TK. Optimalisasi pendapatan
keluarga dalam pembuatan wedang pokak sebagai upaya peningkatan
imunitas pada masa pandemi COVID-19. J Pengabdi Masy Indones.
2022;2:53-8. https://doi.org/10.52436/1.jpmi.438.

Shanthi VR, Jumari, Izzati M. Ethnobotanical study on traditional treat-
ment for women in the Surakarta Hadiningrat Royal Palace community.
Biosaintifika J Biol Biol Educ. 2014;6:86-893. https://doi.org/10.15294/
biosaintifika.v6i2.3101.

Rufaridah A, Herien'Y, Mofa E. Pengaruh seduhan Zingiber offcinale
(jahe) terhadap penurunan emesis gravidarum. J Endur. 2019;4:204.
https://doi.org/10.22216/jen.v4i1.3505.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.54082/jamsi.206
https://doi.org/10.31849/dinamisia.v3i1.2729
https://doi.org/10.31849/dinamisia.v3i1.2729
https://doi.org/10.2991/icovet-18.2019.3
https://doi.org/10.2991/icovet-18.2019.3
https://doi.org/10.1016/j.aaspro.2015.01.045
https://doi.org/10.1016/j.aaspro.2015.01.045
https://doi.org/10.21776/ub.jpa.2021.009.03.3
https://doi.org/10.1108/NFS-05-2019-0165
https://doi.org/10.21776/ub.afssaae.2021.004.02.7
https://doi.org/10.21776/ub.afssaae.2021.004.02.7
https://doi.org/10.12944/CRNFSJ.11.1.28
https://doi.org/10.12944/CRNFSJ.11.1.28
https://doi.org/10.32832/pkm-p.v5i2.950
https://doi.org/10.32734/abdimastalenta.v6i1.5108
https://doi.org/10.32734/abdimastalenta.v6i1.5108
https://doi.org/10.36490/jpmtnd.v1i2.312
https://doi.org/10.36490/jpmtnd.v1i2.312
https://doi.org/10.31983/jkb.v8i2.3743
https://doi.org/10.31983/jkb.v8i2.3743
https://doi.org/10.36419/jkebin.v7i1.43
https://doi.org/10.52436/1.jpmi.438
https://doi.org/10.15294/biosaintifika.v6i2.3101
https://doi.org/10.15294/biosaintifika.v6i2.3101
https://doi.org/10.22216/jen.v4i1.3505

	Indonesian traditional herbal drinks: diversity, processing, and health benefits
	Abstract 
	Introduction
	Method of review
	Observation on traditional herbal drink makers
	Literature review
	The result of observations: Indonesian traditional herbal drink processing and characteristics
	Health benefits of herbal drink ingredients
	Turmeric (Kunyit, Curcuma longa)
	Tamarind (Asam Jawa, Tamarind indica) fruit pulp
	Tamarind (Asam Jawa, Tamarind indica) leaf
	Aromatic ginger (Kencur, Kaempferia galanga L)
	Sappan wood (Kayu Secang, Caesalpinia sappan)
	Ginger (Jahe, Zingiber officinale)
	Lemongrass (Serai, Cymbopogon citratus)
	Clove (Cengkeh, Syzygium aromaticum)
	Cinnamon (Kayu Manis, Cinnamomum verum)
	Nutmeg (Pala, Myristica fragrans) seed
	Pandan (Pandan, Pandanus amaryllifolius) leaf
	Indonesian bay leaf (Daun Salam, Syzygium polyantum)
	White rice (Beras, Oryza sativa)
	Javanese cardamom (Kapulaga, Amomum cardamomum)
	Kaffir lime (Jeruk Purut, Citrus hystrix) leaf
	Curcuma (Temulawak, Curcuma xanthorrhiza)
	Yellow mangosteen (Asam Kandis, Garcinia xanthochymus)
	Health benefits of traditional herbal drinks: perception and scientific evidence
	Kunyit asam
	Beras kencur
	Sinom
	Wedang uwuh
	Wedang jahe
	Wedang pokak

	Transition to industrial processing of herbal drinks

	Future studies
	Conclusion
	Acknowledgements
	References


